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. GOOD nulrilional status is especially important in the 
pastrointestinal patient, regardless of tlie nature or location 
of tlie lesion. Healing or prevention of future l}rcakdo;s-ns 
is possible only ulien the organism is fully capable of 
mobiliring its local cellular defense mechanisms, a 
situation not compatible uith a poor nutritional state. 

A good breakfast is iinirersally acknowledged as 
being essential in any sound nutritional program. 

A widely accepted basic breakfast pattern— fruit, 
cereal, milk, bread and butter— aids in attaining this 
obJecti\e. The cereal sert’ing. consisting of cereal 
(ready to eat or hot), milk and sugar, is an important 
component of this breakfast; it provides rirlually all ejscnlial 
nutrients e\ccpt ascorbic acid, and meets the requirements 
for chemical and mechanical blandncss so frequently 
demanded in gastrointestinal diets. The quantitatirc contribution 
made by the sort ing of 1 ounce of hot or ready-to-eat 
cereal* (whole grain, enriched, or restored to whole grain values 
of thiamine, niacin, and iron), 4 ounces of milk, and 1 teaspoonful 
of sugar, is indicated in the table. 


CALORIES 202 

PROTEIN 7.1 Gm. 

FAT S.O Gm. 

CARBOHYDRATE . 33.0 Gm. 

CALCIUM 156 mg. 

NIACIN 


*Composite aierage of all brcal.fast cereals on dry Height basis. 

Physicians arc iniiled to send for a complimentary copy of the 
brochure “Cereals and Their Nutritional Contribution" (PA'-J). 

CEREAL INSTITUTE, INC. 

135 South La Salle Street • Chicago 




Thr presfttet vf this seol indicates that aU 
nutritional statements in this adrerlise 
ment hnre l/cen found aceeptahle by the 
Council on Foods and \utrUion of the 
American Medical Association 



PHOSPHORUS 206 mg. 

IRON 1.6 mg. 

VITAMIN A 193 I.U. 

THIAMINE 0.17 mg. 

RIBOFLAVIN 0.24 mg. 

.... 1.4 mg. 
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. . . in B«Vitamin Therapy 




Deficiencies of B vitamins 'are more often multiple than 
single. For rapid nutritional rehabilitation, therapy should 
therefore be based on replacement with the complete natural 
B-Complex, strengthened with massive doses of the individual 
factors proven nutritionally indispensable in man.^'* 

• Such authoritative opinions are cogent reasons 
for prescribing Allbee Robins capsules. They ^ 

incorporate dried primary yeast— the richest -T-i 

source of B-Comp!ex vitamins— fortified with potent -^a 
amounts of four crystalline fractions— a formula 
that has proven brilliantly effective in practice. 




FORMULA: Each capsuh contains; 

Thiamine 15 mg. 

RfboHavin 10 mg. 

Niacinamide 50 mg. 

Calcium Ponlolhenote 10 mg. 

Dried Primory Yeast .. .. .292 mg. 

phs these and other factors as found in dried primary yeast. 

T. Jolliffe, N.; J.A M A. 729 <513. 7945 
2. Spies, T.; J.A M A. 125-245, 1944 

A. H. ROBINS COMPANY, INC. 

RICHMOND 19, VIRGINIA 
Ethical Pharmaceuticals of Merit since 1878 
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THE COMPLETE B-COMPLEX 
PREPARATION 
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Ulcer Management... 
Multiple Feedings 


and Cereals 


L 


x TtiE active managcmcnl of the acute ulcer flare-up, 
multiple small feedings arc a sine qua non in the therapeutic 
regimen. Oand nutritious feedings of properly chosen foods 
»?SSss===s=^~— ^ aid in continuous acid neutralization and go far in preventing 

'Mj 'f recurrence of the typical epigastric distress and pain. 

p[o^ ..-j - cereal serving, consisting of breakfast cereal (ready 

• Jo eaj oi- hot), milk, and sugar, is of universally recognized 

value in the dietary of peptic ulcer. Except for those purposely 
made different through the inclusion of bran, cereals are bland, 
mechanically as u'ell as chemically. When sen'ed triih 
cream instead of milk, llic cereal serving presents even 
• greater acid inhibitory properties. The large variety of 
cereals available goes far in preventing monotony in the ulcer 
diet, since a different type of cereal can be eaten daily 
without too frequent repetition. 

The nutritional contribution made by the serving of 1 ounce of 
hot or rcady-lo-eat cereal* (udiole grain, enriched, or restored 
to vhole grain ralucs of thiamine, niacin, and iron), 4 ounces of 
milk, and 1 tcaspoonful of sugar, is indicated in the table. 




CALORIES 202 

PROTEIN 7.1 Gm. 

FAT S.O Gm. 

CARBOHYDRATE . 33.0 Gm. 

CALCIUM T56 mg. 

NIACIN... 


PHOSPHORUS 206 mg. 

IRON... 1.6 mg. 

VITAMIN A 193 I.U. 

THIAMINE 0.17 mg. 

riboflavin 0.24 mg. 

1.4 mg. 


*Cbmposiic average of all breakfast cereals on dry xceighl hosts. 

Physicians are invited to send for a complimentary copy of the 
brochure '’Cereals and Their Nutritional Contribulion” (PN-1). 

CEREAL INSTITUTE, INC. 

135 Sooth La Salle Street • Chicago 3 


^ a-iicfe t 7V»« prez^nc^ t>f /?uj i^lindtCfUa that all 
nutntiT*'icl itairr'irtls in this adtrrtUf- 
rzertl hate he^ft found arreplaUe by the 
Council on Foods and Hutrision. of the 
Antericcji Medical Assoctatton. 
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“, . . malnutrition almost always begins.”^ 
Nutritive replacement must be equally prompt. 

According to a recent editorial in the J.A.M.A., 
“Vitamin defiiciencies commonly encountered y 
in clinical practice are multiple ... / 

Treatment for a deficiency involves / 

administration ... of large enough doses 
of the vitamin to be of therapeutic value and 
continuation of this treatment for long 
enough periods to assure a satisfactory 
tlicrapeutic trial.”- 

Squibb Therai'eutic FoBMtJLA Vitamin 
Capsules contain truly therapeutic poten- 
cies of all the essential vitamins. A single 
capsule contains: / 


Vitomin A ; 25,000 units 


Vitamin D. . . 
Thiamine HCI 
Riboflavin . . . 
Niacinamide. 
Ascorbic Acid 


1,000 units 
5 mg. 
5 mg. 
150 mg. 
150 mg. 




YJ? 


X'') 




VITAMIN CAPSULES 


1. Pliers, J, P., ond Elmcn, R.: J.A.M.A. 1 24 : 1206 (Apr. 22) ?944, 

2. Ceoncil on Foodi end Mwffition: J.A.W.A. 131; 666 {June 22J 1946. 


manufacturing chemists to the 


MEDICLAL PROFESSIOX SINCE 1858 
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When Active Therapy 



IS concluded 


Ajter the tlicrapculic filuation at hand has been concluded, 
consideration must he given to the future health of tlio patient. 
A ^^cII.fo^nulalcd plan of lidng must be outlined, not least 
important in a^hich is the nutrition plan to he followed. 

Sound dietary planning calls for a good breakfast, one 
which provides from one-fourth to one-third of the daily 
caloric and nutrient needs. A basic breakfast pattern, 
widely accepted as nutritionally sound, provides fruit, cereal 
(hot or ready to cat), milk, bread and butter. 


Tlte sening of breakfast cereal, milk, and sugar is an 
important component of this breakfast. It proridcs a 
wide variety of essential nutrient®, including sulBcient 
quantities of the B-comple'c vitamins for tuilization of the 
caloric food energy provided. The quantitative 
contribution made by the serving of 1 ounce of ready-to-eat 
or hot cereal* (whole grain, enriched, or restored to 
whole grain values of thiamine, niacin, and iron), 4 ounces of 
milk, and 1 teaspoonful of sugar, is indicated by the table. 










CALORIES 202 

PROTEIN 7.1 Cm. 

FAT 5,0 Cm. 

CARBOHYDRATE . 33.0 Cm. 

CALCIUM 155 mg. 

NIACIN 


PHOSPHORUS 205 mg. 

IRON 1.6 mg. 

VITAMIN A 193 I.U. 

THIAMINE 0.17 mg. 

RIBOFLAVIN 0.24 mg. 

, ... 1.4 mg. 




^Composite at'crage of all breaJfast cereals on dry tccight hosts* 

Physicians are invited to send for a complimcniary copy of the 
brotdiure “Cerea?5 and Their Nutritional Contribution** {Pi^^l). 


135 South la Salle Street 


CEREAL INSTITUTE, INC. 

Chicago 3 

i' 


The presfnee of Seal indicates that all 
mttntio’usl statements in this adterlts^ 
nejit hate bem found aee^plable hr the 
Council on Foods and l^ulrUion of the 
American Assoctalton* 
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PERIPHERAL EDEMA 



Peripheral edema is obser\'ed quite commonly 
without any cardiac or renal disease. In many 
such cases a disturbance of vascular permea- 
bility is the basic cause. In some the edema is 
transitory and recurrent as in angioneurotic 
edema. In others it is fairly constant. 

Considerable success has been achieved in 
treating both t^pes uith SUPRARENAL 
CONCENTRATE AR^IOUR.lihis preparation 
is extracted from tlie ^vhole suprarenal gland. 
The epinephrine naturally present in fresh 
glandular tissue is reduced to a mere trace 
and the connective tissue and other inert 
cellular structures removed, retaining such 
factors as influence tlie water balance. This 
permits the oral administration of relatively 
large and adequate doses of suprarenal gland 
medication witliout pronounced gastric or 
intestinal discomfort. 

Because of its influence on vascular per- 
meability, this preparation is of great value 
also in drying up the secretions of allergic 
rhinitis and hay-fever. 

The adult dose is two capsules three or four 
times daily until the desired effect is obtained 
— then reduced to the required maintenance 
dose, usually one capsule t. i. d. 

Supplied in 2 grain capsules — bottles of 100 



Have confidence in the preparation 
you prescribe — specify "ARMOUR" 
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CEREAL [ ^ . ;~n MILK 


Tlic chart reproduced above illustrates the excellent manner in 
which the foods comprising the cereal serving (breakfast cereal, 
milk, and sugar) complement each other from a nutritional 
standpoint. It depicts the percentage of important nutrients 
contributed by each food. Note that each of the two major 
components of the cereal serving contributes most of those 
nutrients supplied less generously by the other. Hence the 
cereal serving is a balanced combination of foods, an example 
of the importance of selecting foods wisely for the completeness 
of their combined contributions. Furthermore, the amounts of 
B-complex vitamins contained in the cereal serving are more 
than adequate to permit metabolic utilization of the carbo- 
hydrates provided. The quantitative composition of 1 ounce of 
cereal* (whole grain, enriched, or restored to whole grain values 
of thiamine, niacin, and iron), 4 ounces of milk, and 1 tea- 
spoonful of sugar is shown in the table. 


CAIORIES i02 

protun 7.1 Cm. 

FAT 3.0 Cm. 

CARBOmoRATS 33.0 Cm. 
CAiaUM 156 mo. 


PrtOSPflJRUS... 206 mg. 

IRON 1.6 mo. 

THIAMINE 0.17 mo. 

RIBOFIAVIN.... 0.36 me- 
NIAON 1.6 mg. 


*Compotiie attmge of allhretilfatt errealt on dry ireight hnstt 

CEREAL INSTITUTE, INC. 

135 South La Salle Street • Chicago 3 



The presence of thisleal indicates that all 
nutritional statements in this advertisement 
have been found aeeeptalle by the Council 
on Foods and tfulntion of the Amenean 
Medical Association. 
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lie Iiey.h his fn'IiioiTi (o uhtin ntul fiKicv, iiiel tlic re-iiU 
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lii« meala, am! the result !>' another entry in a lone file of 
Kclf-made \ietmi‘' of Milulinieiil vinimiii ilefieiency. I'ar 
from ciehisi^e, he ‘.hares thh distinctimi nith tlnee on 
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smokers', nleoliolirs, people "too Iuh)” to e.ii pr<i|ierU, 
and many more. In Mieh ca-es, c.'in yon dejn-nil on diriaf) 
reform alone? Many physici.ans think not and pre'crilw. 
in addition, a rtdiable Ailainiii Mipplcineni. I'amili.ir nilh 
its four important adxantaees, they are more and more 


often fire'rriiiin;: nayaniin. First, it t‘ a tnie tindnjile 
prodm t. D.ix.nnin provide, ,iv |s..,.ifjtt.d vitamins a^ vefH 
a, p_vrido».ini' and paiilolhenie acid. J^tvtitully, all ,iv 
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anil potencies, are small and easy to take. Fin.vlly, l).iy.i- 
inin is a jiroduet of knovsn depend ihility and [mtee.cv, 
aivv.avs readily availahle tlironch phann.icies evervwlu'rc. 
Ikvy.imin issupjdiol in holtles eonlainiiipoO, ItWor^a*'. 
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Acute Enteritis and Cereals 








In ih 


c managcmenl 


of acute enteritis. 


the essential fcaturca of the prescribed 
diet are Idandncss and ea‘!e of digestion. 
Usually self-limited, tbe-se acute 
disturbances often do not require a starvation 
regimen vvbich in many instances 
may prove detrimental. 

Breakfast cereals — ready to eat or hot — fit well 
into the dietary of acute enteritis. They present 
excellent nutrient values together with physical and 
chemical blandncss. Easily digested without 
imposing a burden on the patient’s digestive capacity, 
cereals (except those made purposely different 
by the inclusion of hran) leave virtually no residue 
which might lead to peristaltic stimulation 
or undesirable decomposition. 



The excellent nutritional contribution made by 
the cereal serving composed of 1 ounce of hot 
or ready-to-eat cereal* (whole grain, enriched, 
or restored to whole grain values of thiamine, 
niaein and iron), 4 ounces of milk and 
1 teaspoonful of sugar is indicated by the table. 




CALORIES 202 

PROTEIN 7.1 Gm. 

FAT 5.0 Gm. 

CARBOHYDRATE . 33.0 Gm. 
CALCIUM 156 mg. 


PHOSPHORUS 206 mg. 

IRON 1 6 mg. 

THIAMINE 0.17 mg. 

RIBOFLAVIN 0.24 mg. 

NIACIN 1.4 mg 


*Composile average of all hrcal.fast cereals on dry uciglil basis. 

Physicians are invited to send for a complimentary copy of the 
brochure “Cereals and Their Nutritional Contribution" {PN-l). 

CEREAL INSTITUTE, INC. 

135 South La Salle Street • Chicago 3 


Tht prcEcnce o / this tail tndica(et that all 
nutritional statements in this advertise 
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Council on Foods and Nulntxon of the 
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Phosphaljel (Aluminum Phosphate Gel), 
a companion product to Amphojcl, is un- 
excelled in the treatmentof marginal ulcer. 
It is highly valuable in cases complicated 
by diarrhea, pancreatic deficiency, orphos- 
phorus deficiency. 

Many physicians also use Phosphaljel 
for prophylaxis before and after gastric 
surgery. 

Phosphaljel is ideal for continuous buf- 
fering by intragastric drip therapy. 
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venting seasonal recurrence of peptic 
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gastric hyperacidity. 
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Breakfast... and the Daily 

nutrient Distribution 



TjIiE significance of breakfast as an important 
means of meeting the daily dietary afiowances as 
suggestefi by llic National Research Council 
was vividly demonstralcd in a recent study.! 

This investigation revealed that subjects wlio skipped 
breakfast entirely or who ale a skimpy breakfast 
failed to receive their daily nutritional requirements 
in the other two meals of the day. In the 
light of these findings, breakfast assumes new 
importance for the patient afllictcd with 
gastrointestinal disease in whom overburdening 
of the G. I. tract should be avoided. 




Virtually all nutritionists agree that breakfast should supply 
from one-fourth to one-third of the daily caloric and nutrient 

needs. A widely endorsed breakfast pattern, composed of fruit, 
cereal, milk, bread and butter, aids in organizing a well-rounded 
morning meal. The cereal serving— consisting of hot or ready-to-eat 
breakfast cereal, milk and sugar — is a universally recommended 
component of this breakfast. This serving contributes 
■worth-while amounts of many essential nutrients, 
including biologically complete proteins, B-comple,v vitamins, 
and important minerals. 

The quantitative contribution made by 1 ounce of ready-to-eat 
or hot cereal* (whole grain, enriched, or restored to >vhole grain 
values of thiamine, niacin and iron), 4 ounces of milk, and 
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Chronic Peptic Ulcer In Ninety-Four Diabetics 

By 

M. N. WOOD, M. D.* 

BOSTON', MASS. 


MATKRiAi, in this report has been prepared to 
show the clinical features, course, and therapeutic 
management of peptic ulcer as it occurred in ninety- 
four diabetic individuals. 

Diabetic dietary treatment is not easy when the ad- 
ditional burden of a pejitic ulcer is present. The en- 
suing data indicates that such a condition can be a se- 
rious one; for many of the patients subsequently de- 
veloped serious complications from either the ulcer or 
the diabetes. 

Fifty-nine patients, who hereafter will be referred to 
as Group I, had diabetes for varying periods of time 
before the onset of ulcer symjitoms. The remaining 
thirty-five, who will be referred to as Grouji II. had 
ulcer first, and developed true diabetes later. In both 
groups, but mostly in Group I, instances , were lieen 
where the failure to inteqiret the symptoms led to de- 
lay in the diagnosis, and possibly to complications. In 
Group I] failure of some patients to ap])reciate the 
seriousness of the diabetic state resulted in coma which 
could have been prevented. In general this grouping 
has shown that the habits formed from a long associa- 
tion with one disease has had an effect upon the even- 
tual course of the other. 

Few cases of this nature have been reported in the 
American literature. Jankelson and Rudy' reported 
thirteen cases of glycosuria and peptic ulcer; Rothen- 
berg and Teacher", nine. Both reports were charac- 
terized by a high percentage of comjilicated cases with 
unusual clinical features. In the first rejwrt the diag- 
nosis of a true diabetic state was doubtful in six indi- 
viduals. The authors considered the glycosuria to be 
due to a chronic pancreatitis probably secondary to a 
posterior wall ulcer that had penetrated into that organ. 
In these cases the mild glycosuria cleared following 
adequate ulcer management. This series includes only 
those cases in which the diagnosis of diabetes and peptic 
ulcer was definitely established. Borderline diabetics 
have been excluded, and so have those with suspicious 
, abdominal symptoms, but no x-ray evidence to support 
the clinical impression. 

During the years 1934 through 1944 twelve thousand 
diabetics have been observed at the George F. Baker 
Clinic. Peptic ulcer was found to be present in 0.78%. 
The disease occurred in 68 males and 26 females whose 
age ranged from 23 to 74 years at the beginning of 
.symptoms. In the main, however, the ulcer had its 
onset in the older age group. Seventy-three were past 
the age of forty when symptoms first developed. 

Symptoms were caused by single duodenal ulcers in 
74 cases, by single gastric in 11. X-ray showed the 

*From The George F. Baker Clinic. New England Deaconess Hos» 

pital, Boston, Mass. 

Submitted July 5, 1946. 


presence of combined gastric and duodenal ulcers in 
three instances. Surgical specimens revealed five ad- 
ditional coexistent gastric and duodenal lesions. The 
incidence for combined ulcers is 8.5%. 

SYMPTOMS 

Typical ulcer pain in respect to severity, time rela- 
tionship, and point localization was definitely lacking 
in 50 patients. Four, in fact, reported no pain what- 
soever. Vague generalized abdominal discomfort with 
no relationship to meals was the main complaint ; some- 
thing which the patient usually described as “mild in- 
digestion, didn’t really bother me much.” Forty-four 
described definite pain symptoms fairly well localized, 
and having an association with an empty stomach. In 
only nine, however, was the pain severe enough to wake 
the patient up at night. 

Nausea was present in 52, emesis in 42. It must l)e 
said that owing to the vagueness of the initial symptoms 
in many cases, the date of onset of the ulcer may have 
been erroneous. Complications, particularly retention, 
have developed in .some patients soon after the onset 
of the ulcer as it was determined here. In such cases 
where nausea and vomiting seemingly was a prominent 
sym])tom at the outset, it was difficult to determine 
from the vague histories just when the symptoms were 
referable to an uncomplicated ulcer, or to one beginning 
to cause trouble. Twelve cases in the series could be 
considered in this light. 

_Studying the symptoms separately from each group, 
it Yvas found that the people in Group I had the largest 
proportion of ill-defined abdominal complaints. 59.3% 
of this group had ulcer symptoms which were vague 
and confusing contrasted to Group II where 42.9% 
were determined vague. 

Nausea occured in 61.0% of Group I, but in Group 
II it was present in only 45.7%. Vomiting was more 
frequent, too, in the first group — 47.4% as compared 
to Group II with 40.0%. 

ACIDITY 

Data from complete gastric analysis was obtained 
in 58 cases. In the fasting samples, only seven patients 
had free hydrochloric acid values above 41 degrees 
( 1 1.8% ) . The highest reading was 70 degrees. Among 
39 patients with fasting values ranging from 0-20 de- 
grees, 21 had no free hydrochloric acid (F.HCL) at 
all in the first specimen. Readings 21-40 degrees were 
obtained in twelve. 

At the peak of the rise following stimulus, acid val- 
ues were still below 41 degrees in 26 cases, above in 32. 
Five had absence of F.HCL even after histamine. 
Readings below 10 were seen in four, from 10-20 in 
six, from 21-40 in eleven. In sixteen, F.HCL ranged 
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between 41 and 60; Iietween 61 and 80 in ten, and be- 
tween 81 and 120 degrees in six. 

Grouj) I was again found to have the greatest per- 
cent of unusual features. Only one had hy})eracidity. 
Three out of five wnth aiisent F.llClv were from tlii.s 
group. 59.4^ retained values below 41 degree.s even 
after histamine, and 84.4^ did not rise above 60 de- 
grees. 

In Group If the IMICL response to stimulus was 
much better. Only 26.9% remained })cIoiv 41 flegrecs 
compared to 59.4% in Group 1. 42.3% reached values 
above 61 degrees contrasted to the '15.6% in the first 
group. Table VI gives the complete data. 

CO:m PLICATIONS 

During the course of their <li.scasc. 62 j)eo])le had 
comjdications develop in the ulcer. 'I'm-cIvc patients 
were afflicted with two or more major ty])es of com- 
])lications at different stages in the ulcer history. Five 
had hemorrhage and perforation, three hemorrhage and 
obstruction, three olrstruction and perforation, and one 
had ohstruction, hemorrh.ige, and perforation with sub- 
sequent common duct duodenal fistula. Single comjdi- 
cations existed in fifty individuals. Fight, who had 
some bleeding from the ulcer as determined by occult 
blood in the .stool and low red blood counts, have been 
included witlrthe total cases complicated, hut were not 
considered as serious cases. Excluding them, fifty- 
four individuals were found who presented the more 
serious type complications such as gross or massive 
hemorrhage, ohstruction, perforation, or carcinoma de- 
veloping in chronic gastric ulcer. 

Five people died in the entire series ; two from acute 
massive hemorrhage and one with generalized peri- 
tonitis from ar< aaite perforation. Two were i)ost- 
operative deaths: pulmonary embolism was the cause 
in one case. A laparotomy had Iwen ]ierformed for 
undiagnosed abdominal complaints in a middle-aged 
female diabetic of eighteen years’ duration. Previous 
G. I. x-rays had been negative, tlie gastric analysis was 
not helpful. Nevertheless, a duodenal ulcer was found, 
and it was the only thing discovered which could ac- 
count for her symptoms. Post-operative obstruction 
and peritonitis following gastric surgery caused the 
other surgical death. 

In all, thirteen major operations were performed for 
complications in this series. All of them, will be re- 
ferred to again ivhen the respective complication group 
to which they belong is discussed. 

RESPONSE TO TREATMENT, 

At the time last seen, forty patients were determined 
to have had complete relief from symptoms as a result 
of either medical or surgical treatment. Twenty were 
better off, but could not be considered free from .symj)- 
toms. A definite recurrence in the form of hemor- 
rhage, obstruction, perforation or symptoms occurred 
in thirty-four. Some who developed the initial symp- 
toms of ulcer in the latter two or three years of this 
study have not been observed long enough to give a 
true indication of the actual recurrence rate in this 
group. 


DIABE'flC STATE 

In the main the diabetic state was not changed with 
the onset of ulcer and its treatment. A few case-, re- 
quired more insulin, but in most instances the do.se 
ncce.ssary for adeejuate control remained .stable. 

For simjdicity .s.ake, the diabetes has been da.s.sified 
according to the insulin requirement, .'\ctua11v this 
does not indicate the true sen-erity of the disease, but 
for the j)uri)o.se here it is sufficient. Individuals re- 
quiring 0-25 units were called mild ; from 26-50 units, 
modemte; from 51-75 units, moderately severe; and 
over 75 tinits. severe. 

In Group I, before the onset of the ulcer, forty could 
be classified mild, eighteen moderate, and one moder- 
ately severe, b'ollowing ulcer treatment, a few people 
in the mild or moderate group who were near the upiKT 
borderline limit, or the lower limit resj^ctively, .slipped 
into the next group. However, the insulin dose did 
not change enough to make much actual difference, and 
in the final analysis thirty-five casc.s were still mild 
after treatment, and t^venty were still moderate. Tvvri 
mild cases aiul one moderate case became moderately 
severe. Coma .sub.seqtiently devclojjed in one i)revi- 
ously mild case that had become moderately severe, 
and in one other moderate case whose insulin require- 
ment had not changed. 

In Group II, eighteen ca.ses were mild, twelve mod- 
erate, and five moderately severe. Diabetic coma sub- 
sequently rlevcloped in five peoi)le from this grouj). 
Four out of five of the moderately severe cases had 
coma, one of them three times. The fifth coma was 
in a moderate case. It was interesting to note that 
ulcer distress bad been characteristic, and i)ain a jirom- 
inent .sym])tom in ail of them. 

ARTERIOSCLEROSIS 

Arteriosclerosis was a prominent feature in this se- 
ries. The presence of arteriosclerosis f-4. .S.j was de- 
termined by the function of the heart and coronary 
arteries, by evidence of nephrosclerosis, the condition 
of the retinal or radial arteries, and by cerebral mani- 
festations. By these methods the diagnosis of gener- 
alized A. S. was made in forty-two patients. Thirty- 
eight had A. S. in grades 1-4 as determined by palpa- 
tion of the radial artery. Fourteen had no gro.ss or 
other evidence of the condition. 

Generalized arteriosclerosis ^vas most frequent in 
Grouj) I. 76.2% of the people with this diagnosi.s were 
from that group. 

HEMORRHAGE 

A newly acquired idcer in an individual of middle, 
or past middle life is generally considered to have a 
more serious prognosis, especially when arteriosclerosis 
and hypertension as associated diseases are present to 
contribute to the severiU’ of a complication such as 
hemorrhage. Emery and Sfonroe^ state that; “A re- 
cently acquired ulcer in a fifty-year-old individual is 
more apt to bleed than a long standing one.” Also : ‘ A 
recently acquired ulcer in a fiftj’-year individual is 
more apt to bleed than a recent one in a younger per- 
son.” The jiresence of arteriosclerosis and high bloo 
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pressure have long been recognized as imiiortant fac- 
tors in the prognosis of a bleeding-peptic ulcer. Thor- 
sted'* states: “The incidence and mortality rate in- 
creases with age. and the presence of arteriosclerosis 
and hypertension.” 

On a large diabetic service one deals commonly with 
arteriosclerotic patients. The middle aged or older 
diabetic individual. e.s])ccially tbe long duration one, 
is more prone to, be afflicted with these e.xtra hazards 
than the non-diabetic. Consequently one would e-xpect 
bleeding to be a more serious problem in the average 
diabetic with peptic ulcer than in others. 

In the entire series of ninety-four cases, we dis- 
covered twenty-four where gross, or acute massive 
hemorrhage was a comiilicating factor. Eight who had 
liersi.stently strong positive tests for occult blood in 
the stool, and whose blood counts were low enough 
to indicate that some bleeding had taken place (Table 
I), have been included as bleeding ulcers, making a 
total of thirty-two cases, and an incidence of 
Occult blood was seen in fourteen other cases where 
the blood picture indicated that not much bleeding, if 
any at all, had taken jilace. None of tlie.se have been 
classified as bleeding ulcers in this re])ort. 

Bleeding occurred in twenty-four duodenal ulcers, 
five ga.stric, and in three cases with combined gastric 
and duodenal lesions where the e.\act source was not 
known. Five out of nineteen ga.stric ulcers bled giving 
an incidence of 26.3%. 

Gross or acute massive hemorrhage was .seen in 
25.53% of the ulcers itv this .series, and in 75.0% of 
those that bled. We had fourteen cases of a first or 
single hemorrhage, five with a history of two, and five 
who had bled five or more times. Si.x cases were ad- 
mitted with acute massive hemorrhage ('rablc II). 
Histories of one or more severe hemorrhages requiring 
transfusions were given in five additional cases. Two 
deaths resulted from massive bleeding. It was the 
first hemorrliage in one, the second in the other. Their 
ages were 57 and 78 respectively. 

Black .stools and blood counts indicated moderate 
hemorrhage on admission in seven cases ('i'able III). 
A history of melena, bloody vomitus or black stool was 
obtained in six other people. 

ASSOCIATION OF ARTERIOSCLEROSIS 
AND HYPERTENSION 

Tables IV-a and IV-b show that the diagnosis of 
generalized arteriosclerosis was made thirteen times in 
the gross and massive hemorrhage group of twenty- 
four cases. Hypertension was present in thirteen also. 
Generalized arteriosclerosis was found to be present 
in nine of the ten persons who had bled more than 
once, hypertension in eight, tligh blood pressure is 
not so prominent in those with occult blood only. 

It seems that the.se people have suffered more than 
tbe average ulcer group. We have a large number of 
multiple bleeders, and two-time hemorrhages. In ad- 
dition, we can expect some of them to have another 
recurrence. Jordan and Kiefer® have pointed out a 
high recurrence rate in gross hemorrhage cases, espe- 
cially those in which bleeding had occurred two or more 


times. In forty-two cases of gross hemorrhage they 
found 43.0% had recurred in five years. With a his- 
tory of two or more, 79.0% had recurred in a five-year 
■period. They stale: “In nearly all of these cases re- 
currence was in the form of another hemorrhage.” 

TABLE I. OCCULT BLOOD ONLY 


Occult blood stool R.B.C. Millions Heniofilobin 

} plus 479 83% 

3 plus 486 80% 

3 plus 381 77% 

4 plus 443 77% 

3 plus 474 85% 

4 plus 422 89% 

3 plus 442 77% 

3 plus 425 


TABLE 11. ACUTE MASSIVE HEMORRHAGE 
Hemorrlusc where massive 


blecdinB occurred R.B.C. Millions Memoglobin 

2nd - J63 37% 

Ist 160 30% 

1st 207 50% 

Ist 215 (died) 44% 

2nd 190 (died) 36% 

Ist 212 31% 

TABLE III. GROSS HEMORRHAGES 
Hemorrlia);e where gross 

bleeding occurred R. B. C. Hemoglobin stool „ 

2nd 384 — — black 

2nd 330 70% black 

? (multiple bleeder) -- 512 75% black 

Ist 311 60% black 

Ist 75% black 

2nd 360 75% black 

Ist 69% black 


Many® people believe that 50.0% of all ulcers which 
bleed in a person j)ast forty-five years of age have had 
acute massive hemorrhage. Twcnty-si.x in this group 
rvere past that age when bleeding first occurred. Our 
eleven cases give an incidence of 42.3%. 

The overall incidence for bleeding seemed to be 
rather high so one naturally wonders whether the pre.s- 
ence of diabete.s had anything to do with this. When 
the patients were studied in groups one main difference 
in the course of the ulcer was seen tvhich indicates that 
some factor in diabetes, or its treatment, has played a 
jiart in .some of these cases. The separation also re- 
vealed a marked difference in the prognosis lietween 
the two groups. 

According to groups, the hemorrhage cases will have 
the designation Group 1(11) or Group 11(H). 

GROUP 1(H) 

In Group I 32.1% had bleeding from their ulcers. 
The average age at the onset of the ulcer was 53.0 years, 
and 55.8 years at the time the first bleeding episode 
occurred. Nine cases bled during the fir.st year of the 
ulcer, five in the second, one in tbe third, and four 
after the third year. 

Gross or acute massiva hemorrhage was a feature 
in 63.6% of the bleeding cases in Group I(H-). Tbe 
thirteen people with this complication had an average 
age at the onset of the ulcer of 58.7 years, and at the 
time of the first hemorrhage their average age was 61.5 
}-ears. Thus the average duration of the ulcer was 
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2.8 years. Six bled initially during the fir.st ulcer year, 
two in the second, one in the third, and the others in 
the fifth, sixth, eighth and tenth year. Acute massive 
hemorrhage, with two deaths, occurred in seven of 
the thirteen cases (53.8%). It occurred during the 
second hemorrhage in two people, during the first in 
three, and in two multiple bleeders where the exact 
hemorrhage could not he determined. Generalized ar- 
teriosclerosis aitpeared in eight cases, hyi)ertension in 
nine. 

In Grou]j II (II) the total incidence for bleeding 
was 37.1%. The average age at the onset of ulcer 
symptoms was forty-five years. The first bleeding oc- 
curred at the average age of 53.4 years. Here the aver- 
age duration of the ulcer was 8.4 years. Three cases 
bled in the first year, one in the sdeond, hut in the rest 
bleeding occurred first from four to fifteen years after 
the onset of the ulcer. With three excej)tions the.se 
people hied first after the onset of diabetes. Two of 


the least likely to bleed, and had been present an aver- 
age of six years before gro.ss bleeding occurred. 

We also found a higher incidence in this younger 
group with old ulcers as aanpared to the older people 
in Grotij) 1(H) with new ulcers who theoreticallv are 
more prone to get into trouble. However, it was” seen 
that the most serious bleeding cases were in the first 
group in .spite of the lower over all bleeding incidence. 

It may be that this difference is due to chance, but 
there is one factor to be considered : we have seen with 
two exceitfions in Group H(H) (Table IV-b) that the 
.serious bleeding occurred after the onset of diabetes. 
We do not think diabetes per se has caused this, but per- 
haps the etfect.s of a diabetic diet on an unsusjtectcd 
ulcer could, making a serious mechanical irritant which 
combined with the low tissue vitality subsequent to ar- 
teriosclerosis, liel])ed to reactivate or produce a serious 
bleeding ulcer; one that may not have bled othenvise. 
We have the feeling that some of the bleeding in this 


First licmorrhaftc 


TABLE IV-a, 

in ulcer history. 

Sccund hemorrha^'e 

Total Mo. of 

Rross or massive 

jn ulcer hiuory 

ficmorrhaK« 

1st year 

3rd year 

2 

1st year 

2nd year 

2 

10th year 

0 

1 

6th year 

0 

1 

1st year 

]jt year 

MX 

1st year 

0 

1 

1st year 

0 

I 

2nd year 

0 

1 

5th year 

0 

1 

Jrd year 

0 

1 

8th year 

Sch year 

2 

1st year 

1st year 

MX 

2nd year 

0 

1 

Occult blood only 



1st year 

0 

1 

2nd year 

0 

1 

2nd year 

0 

1 

Ist year 

0 

I 

2nd year 

0 

1 

1st year 

0 



these exceptions bled typically in the first v'ear of their 
ulcer. One became a troublesome multiide bleeder both 
before and after the onset of diabetes; the other has 
never had a recurrence. The third man had tarry stool 
first during the fifth ulcer year, became inactive until 
the eighth year when he developed diabetes and a year 
later had four hemorrhages requiring transfusions. 

Gross or massive hemorrhage was present in eleven 
of the thirteen cases in Group 11(H) — 84.6% of the 
bleeding cases in their group. Acute massive hemor- 
rhage occurred in four. The average age at first hem- 
orrhage was 53.2 years, and at the onset of the ulcer 
was 47.2 years, giving the ulcer an average duration 
of si.x years (Table IV-b). 

When we compare the gross and massive hemorrhage 
cases in the trvo groups, we find in Group 11(H) seven 
out of eleven that did not bleed until after the third 
ulcer year, whereas in Group 1(H) most followed the 
usual course by getting into trouble during the early 
years of their ulcer. Emory and Monroe'^ feel that the 
highest incidence occurs in the first two years of the 
ulcer history', thereafter dropping off. In Group II(PI) 
the ulcers were old ones which are generally considered 


GROUP I{H) 


Duration D. M, 

ArtcntKclerois 

fllood pressure 

on^et of ulcer 

Gen. A- S. 

210/110 

9 years 

Gen. A. S. 

130/70 

10 years 

Grade 3 

lOO/SO 

13 years 

Grade I 

145/90 

9 years 

Gen. A. S. 

162/95 

3 years 

Grade J 

120/60 

2 years 

Grade 2 

130/100 

10 years 

Gen. A. S. 

145/90 

12 yean 

Gen. A. S. 

180/80 

23 years 

Gen. A. S. 

146/60 

10 years 

Gen. A. S. 

150/76 

9 years 

Grade 3 

150/80 

4 years 

Gen. A. S. 

230/120 

13 years 

None 

110/70 

5 years 

Mono 

110/70 

10 years 

Grade 3 

140/90 

4 years 

Grade 2 

130/80 

18 yean 

Grade 3 

120/75 

10 >ears 

Gen. A. S. 

120/70 

19 years 


group was unnecessary. Had the diagnosis been made 
sooner, and pro])er ulcer treatment initiated, the sub- 
sequent complication might have been prevented. It is 
certainly one further example to indicate that the 
gastrointestinal complaints of the diabetic should be 
heeded carefully, especially in the mild diabetic, since 
we have seen that, with few exceptions, this series is 
made up of the case which is easy to control, and 
shoulff have no reason for abdominal discomfort unless 
it is 'due to some cause other than diabetes. 

Radical surgery was performed to cure multiple 
bleeding in one, acute massive hemorrhage in another. 
One other multiple bleeder was operated, but in this 
case the operation was performed for a recently de- 
veloped gastrojejunocolic fistula. Subtotal gastric re- 
section was done in all with no post-operative deaths. 

PERFORATION 

Perforation occurred in ten cases (10.6%). In all< 
we observed a total of thirteen perforations; two cases 
had two or more. One individual suffered an acute 
episode and underwent gastroenterostomy prior to the 
onset of diabetes. Later he developed a gastrojejuno 
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colic fistula. In acklition to tlic .symptoms referable to 
tlii.s he comjilaiticcl of sex-ere back pain. Surgery re- 
vealed a gastric ulcer of the lesser cun'e, a jiosterior 
duodenal ulcer xvhich bad jierforated into the pancreas, 
and the ulcer responsible for the fistula. 'I'he other 
case had an anterior gastric ulcer xs’hidi jierforated 
acutely. Following primary closure he had an unevent- 
ful recovery. Subsecpiently he x\-as operated again for 
a persistent retention of 85%. A subtotal resection was 
done, and the specimen revealed a jjosterior wall ga.s- 
tric ulcer eroding the pancreas, the anterior gastric, 
which had perforated jirior, and a chronic duodenal 
ulcer. 

■ ACUTE PERFORATIOX 

Four acute perforations occurred in the entire group. 
Two of these, however, had taken place before the 
on.set of iliabetes. so actually we have seen only two 
diabetics who hax’C sufTered this comiilication. One of 


in addition to the duodenal ulcer which had caused the 
bleeding, three others, one duodenal and two gastric, 
one of which was perforating. 

GAS'n^OJ EJ UNOCOLIC FI ST ULA 

This complication was present in three cases. The 
first .symptoms referable to a fistula were e.Kperienced 
nineteen, ten, and nine years following the gastroen- 
terostomies done. In each case the trouble first be- 
gan after the onset of diabetes, but they bad all had 
the latter for five years or more. Surgery was jier- 
formed in two. 

' COMMON DUCT DUODENAL FISTULA 

One common fluct duodenal fistula was found in a 
patient who was admitted for acute obstruction. He 
b^d been told five j'cars jireviously that such a con- 
dition existed, but refused surgical treatment on the 
grounds that he had not had much trouble yet. 


First hctnorrliaRc 
in ulcer history. 

Second hcmorrha;;c 

Total No. of 

TABI.F. IV-b. GROUP 

n(H) 

Duration D. M. 

Duration ulcer 

Rross or inatsivc 

in history i 

lieniorrhaKCS 

Arierioscicrois 

Blood pressure 

at Ist hem. 

at onset D. M. 

1 5th year 

I7th year 

2 

Gen. A. S, 

205/110 

10 years 

5 

years 

1st year 

2nd year 

MX 

Gen. A. S. 

ino/so 

— 

14 

years 

8th year 

0 

1 

Grade 1 

112/80 

5 years 

3 

years 

7ih year 

0 , 

1 

Grade 1 

IJO/lOO 

6 years 

1 

year 

1st year 

0 

- 1 

Grade 2 

112/76 

Vi year 

1 

year 

10th year 

1 Ith year 

2 

Gen. A. S. 

145/90 

1 year 

9 

years 

2nd year 

0 

I 

Grade 1 

105/80 

1 year 

1 

year 

4th year 

Sth year 

MX 

Gen. A. S. 

124/80 

2 years 

2 

years 

10th year 

0 

1 

Grade 2 

120/70 

7 years 

3 

years 

1st year 

0 

1 

Grade 1 

176/80 

— 

8 

years 

5th year 

Occult blood only 

Sth year 

MX 

Gen. A. S. 

180/90 


7 

years 

7th year ' 

0 

1 

Gen.' A. S. 

200/130 

6 years 

1 

year 

15th year 

0 

1 

Gen. A. S. 

136/70 

2 years 

13 

years 


the cases, a 71 -year-old male, was admitted to the 
hospital with an undetermined diagnosis apiiroximately 
thirty-si.x hours after the onset of his illness, and after 
having traveled many miles from a small town in Ver- 
mont. He rapidly developed renal failure aiul died soon 
after admission. 'I’he other acute perforation in a dia- 
betic is the last case mentioned in the first paragrajd! 
of this section. 

CHRONIC PERFORATION 

One chronic jicrforation with a .subdiaphragmatic ab- 
scess was seen in a 70-year-old female who had a gas- 
tric ulcer. She was operated and the ab.scess drained 
with uneventful recovery. 

SUBACUTE PERFORATION 

Surgery revealed that subacute perforation had oc- 
curred in four cases. Three were observed to have 
eroded into the pancreas, Two have already been men- 
tioned in the first paragraph. The third case was one 
that was operated to stop a persistent severe hemor- 
rhage. This case also had two ulcers; the duodenal 
which was the cause of the bleeding had perforated 
into the pancreas, and a chronic gastric ulcer of the 
lesser curve. The diagnosis of subacute perforation in 
the fourth case was made from the surgical specimen 
in the pathology laboratory. This man had been oper- 
ated for recurrent hemorrhage. 'I'he s])ccimcn showed, 


Complications occurred in these people at an average 
age of 61.6 years. 'I'he ulcers had been jiresent an 
average of 6.0 years. This figure includes the fistula 
cases. 1 f we exclude them, we would have an average 
duration of ulcer of 2.28 years. 'I'his is in accord with 
Dwyer. Blackford, Cole and M'illiams® who feel that 
more perforations occur in the early stages of the ulcer. 

,Six ca.ses that perforated also had a history, of one 
or more gross hemorrhages. Three others later had 
trouble with retention. One, in fact, has had hemor- 
rhage, ])erforalion and obstruction. He is the one with 
the common duct duodenal fistula who refused surgery. 

Summarizing, it i .‘3 seen that gastric ulcer was re- 
spon.sible for the complication in three instances, duo- 
denal in four. Surgical specimens have shown mul- 
tiple ulcers to be present in five individuals of this 
group. 

For some reason unknown to us, but probably co- 
incidental, all but one of these people have had an un- 
usually virulent type of ulcer diathesis, which has 
caused more than one type of serious complications to 
occur in the same person. The high incidence of mul- 
tiple ulcers may be the explanation. However, it is 
likely had we been able to see the stomachs and duo- 
denums of the others in this series, we would have 
found multiple ulcers to be more frequent in them too. 

'Phe incidence is low for acute perforations, but if 
we take into consideration the fact that more than 
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one-third of this series are ])eople in Group II. who 
have had ulcers an average of 11.5 years, and if we‘ 
accept the theory that more ulcers perforate in the 
early stages, then it is reasonable to assume that this 
factor has had something to do with bringing the in- 
cidence down. In Group I the two cases observed 
make an incidence of 3.4% which is not too low to lose 
significance. 

Each group is represented by five patients. 


OBSTRUCTION 


Retention was the greatest single cause for trouble 
in this series. In thirty-two cases the clinical impres- 
sion, as determined b}- history, and gastric a.sjiiration, 
was supported by X-ray evidence of retention in vari- 
ous degrees. Twelve females and twenty males made 
an incidence of 34.0% of all the diabetics with ulcers 
who were seen at the George F. Baker Clinic during 
the eleven-year period of this study. 

The complication was due to a single gastric ulcer 
in three instances, one of which had hour glass con- 
traction. Twenty-five were the result of single duo- 
denal ulcers, and in three cases obstruction occurred 
in ])atients who had coexistent gastric and duodenal 
lesions. Cicatricial contraction occurred in one jiatient 
from a peptic ulcer in the lower third of the esophagus. 

Twenty-seven (84.4%) of this group were forty 
years or more old. The average age at the onset of 
ulcer symptoms was 49.7 years, and 54.6 years at the 
time of obstruction. 'I'his makes the average duration 
of the ulcer 4,9 years when the trouble began. Nine 
cases had symptoms for five years or more — only 
28.1% of the retention group — a decided contrast to 
Jordon and Kiefers® series where 68% had their ulcers 
more than five years. In the remainder of the group, 
ten got into trouble during the first year, six in the 
second, three in the third, and four in the fourth. 


In the obstructed group twenty-two rases (68.75%) 
were ol)served that had a retention of 30% or more. 
.Nineteen of the twent\'-two had figures ranging from 
40%, to 100%. Six ])atients had retention from 15% 
to 25%. while only two had an estimated re.sidue of 
10%. No percentage estimate was made in the eso- 
phageal ulcer. 

Surgery was necessary in 18.75% as contrasted 
to Jordon and Kiefer’s .series where 11.0% required 
Mirgerv. A posterior gastroenterostoni)- was performed 
in one duodetial ulcer. SuiUotal gastrectomy was done 
fftr three duodenal, one gastric with hour glass con- 
traction. aufl one case with combined gastric and duo- 
denal ulcers. In no aise was surgery attempted where 
tiie retention was less titan 40% after a good medical 
triai. No surgical cleaths occurred. 

Medical management was successful in twentv-six 

c.asc-i, 81 . 25 %. 


I tilike the pertoratiftn grou]» where two cases com 
|.4;rated before the onset of diabetes, all the pcfjplc lien 
had diial-rtc,.- at the time »»f the obstruction, 

\V fit'u th.e oiistmction cases were sejiarated into tw< 
groups St was found that retention played its bigges 
o*b- ,■!( xuf p'-<iplc ot ((Coup 1. before, we wil 


refer to the complicated cases from each group as 
Group 1(0) or Group 11(0). 


GROUP 1(0) 

40.7% of all the people who developed an ulcer after 
they had diabetes for various periods became obstruct- 
ed at some time during the course of their new disease. 
Twenty-four cases comprised 75.0% of all the patients 
with retention. 

The average age at onset of ulcer symi>toms was 
54.5 years. They became obstructed at an average age 
o'f 57.25 years. 2.75 years was the average duration of 
the ulcer. Only three cases had their ulcer for five or 
more years when they got into trouble. This is 12.5% 
as contrasted to Jordon and Keifer’s 68% with .symj)- 
toms- longer than five years duration. Three became 
obstructed in the fourth year, three in the third, five 
in the second, and ten in the first. 

75.0% of Group 1(0) had retention of 30% or 
more. The eighteen cases formed 81.8% of those in 
the entire obstructed group who had a retention of 
30% or more. Fifteen of the eighteen above had a 
residue of 40% on more and make 62.5% of Group 
1(0). An estimate of 15% to 25% residue was found 
in four, 10% in one. 

Surgery was required in five ])atients (20.83%). 
vSubtolal gastric resection was done in all the surgical 
ca.ses from Group 1(0). 

Table V-a gives the comjilete data on the duration of 
ulcer, degree of retention, and duration of diahete.s m 
each case from this grouj). 


Group II ( 0 ) 


Grouj) 11(0) is represented by eight jiatients who 
formed 25% of the obstructed group, but only 22.58% 
of the thirty-five cases in their own group. 

All eight were more than fifty years old with an 
average age at obstruction of 56.37 3'ear.s. Symjitoms 
of ulcer had been jirescnt an average of 11.5 j'cars. In 
six cases the ulcer had been jiresent for five years or 
more. This is 75% with s\mi])toms five years or more 
and it comjiares well with Jordon and Kiefer's 68%. 
t)ne obstructed in the fourth year, one other in the 
second. 

The e.stimated retention was 40% or more in four 


cases, 15% in two, and 10% in two,- The res])on.se to 
medical management was generalty Iietter in tins groui)- 
Surger}' was necessary' in only one, 12.5%. 

Ta1)le V-b shows the relationship of the onset of di- 
abetes to the onset of obstruction. Two patients arc 
outstanding here in that the\' had ulcers for long I>C' 
riods of time, but did not get into trouble until short!} 
after the onset of diabetes. One of them, in fact, had 
a thirty-nine year remission until he was being treateo 
for diabetes, whereujjon .symjjtoms became apparent 
again, and inside of two years he had x-ray evidence 
of 50% retention. The other case had an ulcer which 
had been quiet for ten years. He had a remission the 
first year of his diaiietes. Another case, tlic second 
one in Table V-b, came into the ho.spital with an. un- 
diagnosed duodenal ulcer which had given mild symp* 
toms for two rears. On admi.ssion she bad nausea 
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and vdinitiiii^ with vague abdominal pain. It was 
tliought at fir.st to iie a pre-coma state, but blood sugars 
done immediately ruled tbi.s out. A G. 1. scries taken 
later revealed the jire.^ence of a duodenal ulcer with a 
gastric retention of IS^f. 


TABLK V-a, GROUP 1(0). DURATION ULCKR AND 
DURATION D. M. AT OBSTRUCTION 


Duration tilccr 

Duration D. M. 

Percent 

at obstruction 

at obstruction 

retention 

13 

years 

14 

years 

40 

1 

year 

3 

years 

40 

fi 

yean 

15 

years 

70 

(! 

years 

21 

years 

40 

2 

years 

7 

years 

25 

4 

years 

15 

years 

00 

I 

year 

4 

years 

35 

1 

year 

1 

year 

40 

1 

year 

14 

years 

30 

2 

years 

7 

years 

10 

I 

year 

21 

years 

35 

1 

year 

4 

years 

70-S 

S 

year? 

7 

years 

I OO-S 

1 

year 

2 

years 

20 

} 

years 

11 

years 

50-S 

2 

years 

20 

years 

90-S 

I 

year 

11! 

years 

40 

I 

year 

2 

yeirs 

85-S 

3 

years 

13 

years 

20 

2 

years 

15 

years 

85 

2 

years 

10 

years 

40 

4 

years 

5 

years 

. — 





(ctoph. ulcer) 

3 

years 

14 

years 

15 

I 

year 

12 

years 

40 



TABLR V-b, GROUP 11(0) 


7 

years 

7 

years 

15 

2 

years 

I 

year 

15 

10 

years 

1 

year 

00 

4 

years 

2 

years 

40-S 

20 

years 

11 

years 

10 

3S 

years 

2 

years 

50 

5 

years 

5 

years 

10 

5 

years 

4 

years 

90 

S-Sur>;ical case. 




]*rom the figures shown, it is apparent that in Group 
11(0) the cases have a])))roacbed the closest to what 
one would cxjicct. The incidence is high, but in re.spcct 
to Jordon and Kiefer's on age, duration of ulcer, and 
response to treatment, it comjiarcs very well with their 
group. I f Ave can c.xclude the four in Avbicb we felt 
the onset of diabetes ])layed a -part, we would have an 
incidence of 11.4% in Grouj) 11(0) which compares 
well with Portis and Jaffc’s'° incidence to 11.6% taken 
from atito]^sy material, and limery and Monroe’s" 
11.7% taken from clinical material. 

Reviewing the data, we see that obstruction was the 
.most imjiortant cause of .syngitoms in. this series, and 
that the incidence and seriousness in Group 1(0) Avas 
most marked. When Ave consider that Group I formed 
62 . 7 % of the entire ninety-four ca.ses, and find- that 
the obstructed cases in this group make ii]) 75% of the 
total retention scries, 81.8% of those witli 30% reten- 
tion or more, and 83.3%, of the .surgical cases, it seems 
ajJparent that .some factor is at Avork Avhich is causing 
this high morbidity. In addition, avc find that many 
of these Group 1(0) ulcers have caused trouble in a 
relatively short time. Also, Ave saAV two inskmces in 
Group 11(0) Avhere. soon after the onset of diabetes 
and its treatment a recurrence of sj'mptoms Avith sub- 


.scqticnt obstruction had developed after long remis- 
sions. 'Phis would indicate that jieptic ulcer in a dia- 
betic can be a more serious disease, ])articularly in one 
of long standing avIio dcA-elops an ulcer and sticks to 
his habitual diet in spite of the mild abdominal symj)- 
toms Avhich he has. 

The obstructed cases in Grouj) 1(0) are e-xcellent 
c.xamj)lcs to shoAv AA'here the habits formed from long 
association Avith one disease has had an effect on the 
eventual course of the other. Let us consider Avhat 
the average diabetic knoAVS about his disease and its 
treatment. Me knows that hunger and abdominal i)ain 
can be a manifestation of too much protamin zinc in- 
sulin. Me also knoAvs, if the urine contains sugar, that 
(hc.se .siimc .symjitoms can be caused by uncontrolled 
diabetes. I f he has had diabetes very long, he Avill 
haA’c dcA-eloped the habit of first blaming all of his 
ills on cither one or the other. Since he does not truly 
understand the symjnoms from a recently dcA-elojicd 
ulcer, it is more than likely that he Avill attribute them 
to his diabetic state cither in the form of a P. Z. I. re- 
action. if the urine hai)])cns to be sugar-free, or to un- 
controlled diabetes, if he is one Avho has neglected him- 
self and is just noAv checking uj) to sec. In the first 
case, he attempts to adjust himself by loAvering the 
in.sulin close or cutting it out entirely. Usually he eats 
more. too. Soon he is out of diabetic control. He 
doesn't feel any better, and becomes similar to the .sec- 
ond jiatient AA'ho Avill raise the insulin and attempt to 
control the gl.vcosuria by further dietary restrictions 
Avhich include many five ])cr cent vegetables and other 
rough foods. Very likely if any retention is clcA-eloping, 
he Avill have had some pretty bad reactions from in- 
sulin because food taken in is either not ab.sorbed or 
A'omitcd. Finally, onr diabetic really becomes confused 
and con.sults a doctor, Avho also may find the case 
I)uzzling because of the vague synijitoms Avhich arc 
easily I'onfuscd Avith similar ones resulting from di- 
abetes or its^ treatment, and arc .so common. Such a 
situation is ajit to cause enough delay in the diagnosis 
and treatment of a ncAvly acejuired ulcer Avhich could 
lead to comi)lication.s. 

In this light, let us con.sider Group II. Many of 
these ])eni)le had had ulcers diagnosed and treated be- 
fore the onset of diabetes. In general, AA'hen .symj)toms 
recurred they Avere in a much better position to under- 
stand them. 'I'hey Avere not so aj)t to be faithful to 
their diabetic diets, and usually consulted a doctor 
sooner. Desjiite this the incidence AA'as higher than 
it should be (22.58%), but it noAvhere near comjiarcd 
Avith that of Grouj) I. Here, too, in many cases, espe- 
cially the long remission ones, the symj)toms tended 
to be confusing both to the j)atient and the doctor. 

In no AA’ay Averc Ave able to demonstrate that some 
-intrinsic factor in the nature of the ulcer or the dia- 
betes Avas responsible for this high incidence. The 
symj)toms prior to obstruction were not different from 
the rest of the grouj); the acid values Avere not re- 
markable. To date we have observed no instance Avhere 
obstruction has recurred. Those Avho resj)onded Avell 
to medical treatment haA-e continued to be fairly aa'cII 
off, as have the surgical cases. Subsequent folloAA^-uj) 
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studies, and more new cases as time goes by, may piove 
that the rough diet of a diabetic on an undiagnosed 
ulcer has been the single causative factor. 

CARCINOI^IA 

Carcinoma of the stomach was found in three cases. 
In one a definite diagnosis of cancer developing in a 
chronic gastric ulcer was made by the pathologist. This 
case had been operated because primary ulcerating 
carcinoma was suspected. It was a surprise to find a 
chronic ulcer the cause of symptoms. Following sur- 
gery he had post-operative obstruction and i)eritonitis 
which caused his death. The second patient had suf- 
fered from a chronic gastric ulcer for years. Shortly 
before the last admission he began to have .symptoms 
again, and on several occasions vomited blood. He had 
lost a few pounds of weight. An x-ra^' revealed a 
new lesion in the cardia of the stomach. A similar 
history was obtained in a third man who subsequently 
developed a primarj- gastric carcinoma after having 
had a chronic gastric ulcer for a long time. 

DISCUSSION 

'J'he age of the patients seen in this series was greater 
than one would see in an average ulcer group. The 
onset of diabetes generally occurs in people during the 
middle stage of life, or past, and this can account for 
the older age of the majority of the patients in this 
report. The relatively high incidence of female pa- 
tients can also be explained by the actual higher inci- 
dence of diabetes among women. 

One acute ulcer was seen. The diagnosis was made 
in the pathology laboratory from a surgical specimen. 
Surgery revealed multiple ulcers in five of the eight 
coe.xistent gastric and duodenal ulcers known to be 
present. In each case the presence of additional lesions 
was unsuspected, thus hinting that the actual incidence 
for multiple ulcers may have been higher than 8.5% 
as found here. 

'I'he vagueness of initial symptoms was the most 
unusual finding in this series. Many single factors 
could be the explanation, but a combination of them 
is the most likely. The age of most people in this 
series undoubtedly played a big part. Dwyer, Black- 
ford, Cole and Williams'® pointed out that there was 
a gradual decline in typical symptoms as age increased. 
Second, the pain of an uncomplicated ulcer seems to 
be associated with the amount of free hydrochloric 
acid. Emery and Monroe'® have stated: "We have 
observ’ed no instance in which an ulcer gave charac- 
teristic symptoms in the absence of F.HCL.” In that 
paper two cases were cited which had typical x-ray 
evidence of duodenal ulcer. One was a patient with 
pernicious anemia ; another had osteitis deformans. 
Both had achlorhydria, but no ulcer distress. In a non- 
diabetic ulcer group advanced age with its corres- 
ponding decline in gastric acidity might well be the 
explanation for atypical symptoms. In this diabetic 
series, however, cases were seen in the younger group 
where the symptoms should have been typical, but 
were not. Apparently diabetes has had something 


to do with this. It was shown that the .symptoms were 
most atypical in Group I, the patients who had diabetes 
the longest. Also, the acidity values were lower in 

• this group. Roof'' had reported achlorhydria in 30%- 
40% of diabetic people, and noted that the incidence 
of achlorhydria became greater with the longer dura- 
tion diabetes, and also with age. Bowen and Aaron” 
have made .similar observations. Dibold'® has shown 
the degree of gastric acidity to be affected by the level 
of the blood sugar, and illustrated that the effect of 
insulin in lowering the blood sugar was associated with 
a corresponding rise in gastric acidity. 

Table VI gives complete data on the relationship of 
pain to age, acidity, and duration of diabetes. In gen- 
eral, the data indicates that all the factors have played 
a ])art in the symptomatology of these ulcers. 

Another inqjortant consideration is to be found in 
diabetic dietary habits. Many patients, especially those 
receiving jrrolamin rinc insulin, arc advised to take a 
small glass of milk and a cracker at bedtime and Ix:- 
tween meals. Tliis habit in it‘;clf could do much to 
jvrevent the manifestation of pain associated with an 
cmjrty stomach. 

Complications were present in an unusually high per 
cent. The part a rough diabetic diet may have played 
has been considered, but it is more than likely that 
vagueness of symi)toms was the greatest factor to lie- 
gin with, allowdng many to go undiagnosed and un- 
treated for considerable periods of time. This point 
is illustrated very well by the diabetics in Group I where 
the symptomatology was more vague and a high per- 
centage obstructed soon after the onset of ulcer symp- 
toms. Any food, even that from a diabetic diet, will 
tend to relieve ulcer distress, but the mechanical effect 
is jircsent none the less, and an ulcer thus insulted can 
not go long without causing trouble. 

It is possible that arteriosclerosis had something to 
do with subsequent complications. Tissues in arterio- 
sclerotic individuals are not so apt to heal as quickly 
or well as those in people with healtliy arteries, and 
this may' have contributed somewhat to the outcome. 
It may or may net be important, but at any rate arten- 
osclerosis certainly' has gn effect upon the progno;is 
in a bleeding ulcer, and this alone makes it a subject 
for serious consideration in a diabetic more than any 

• other individual. 

Advanced arteriosclerosis was seen to be present m 
most of the troublesome bleeders, and it was shown 
that the most serious bleeding occurred in 
where the incidence for A. S. was the highest, and t e 
duration of diabetes the longest. In the entire sene, 
forty-two cases were determined to have had 
alized arteriosclerosis — enough to make such ® ^ 
ing unusually common in any group, but when /o<-jr 
of the advanced cases were found to be from ’ 

it is an outstanding thing, and indicates that ^ 

was not the only factor working to bring the inci enc 
up. The presence of arteriosclerosis is actually m 
higher even than this figure indicates, for 
stance so far has the -duration of the diabetic 
been taken into consideration when an estimate o 
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(lefrrcc of A. S. was made. 'J'lii's must he done when 
one considers the condition of the arteries in a diabetic, 
“A diabetic of ten }'ears’ duration can generally he as- 
sumed to have an advanced degree of arterioscler- 
osis' V’ And this is regardless of the age group to 
which they belong. The condition of the radial artery 
has been used in a previous section of this paper to 
indicate degrees of arteriosclerosis other than the gen- 
eralized one. In general this method is not a satis- 
factory one. In diabetics it is le.ss so. Seven of the 
fourteen who had no gross or other evidence of artcri- 
o.sclerosis had diabetes for ten years or longer. Taking 
everything into account, very few patients in this en- 
tire series had arteries that could he considered young. 

The subject has been brought up here only to point 
out that in many cases serious arteriosclerosis can 
c.xist in young diabetics of long duration where it is 
least e.xpected, and could possibly have an effect on 
the prognosis of an ulcer in such a penson. The.se 
people should not he considered young. Physiologicall}' 
they belong to the older age group — as is indicated 
lyv the high incidence of acute coronary deaths in long 
duration young diabetics — where ulcers have a higher 
mortality and morbidity rate, especially those that 
bleed. - 

The possible effect of this type of arteriosclerosis 
on, the prognosis of an ulcer is purely theory. Unfor- 
tunately, this series is small, and no case is available to 
illu.strate the point. However, with more and more 
young diabetics growing up to enter the ulcer age, 
time will prove whether the assumption is correct or 
not. Until then, it would be best to consider every 
diabetic of long duration with peptic ulcer as a po- 
tential massive bleeder. 

Diabetic coma subsequent!}' develojied in seven peo- 
ple, and as is usually the case, could have l)een pre- 
vented, It is tnJC that the cbabetic state was more 
severe in these individuals, and .symplbrns from the 
ulcer more prominent, but an alert jiatient would have 
detected the warning glycosuria, and taken the neces- 
sary .ste])s to prevent acidosis. Actually eighty-five 
patients who were classified mild or moderate in this 
rejwrt .should present no problem in diabetic control. 
Tbe insulin requirement may change from time to time, 
but daily urine exams will detect this, and the patient 
can adjust the dose accordingly. The five comas in 
Croup 11 are additional examples illustrating where 
the habits derived from long association with one di- 
serise has influenced the course of the new one. They 
just ate too much, treating their ulcer often, but not 
too well ; for coincidently with coma, three of these 
had large degrees of retention which required long 
periods of medical management for relief. A large 
gastric residue and vomiting is a common occurrence 
in acidosis. In the three mentioned, however, the pres- 
ence erf an ulcer was known, and further observation 
proved it to be the cause of' the retention. 

Gastric aspiration and lavage with a few days on a 
low residue bland diet is a routine procedure for aci- 
dosis at this clinic. It is also a good one for an ulcer, 
and it niay be in a few cases among the many dia- 


betics who arc admitted with mild acidosis, nausea and 
vomiting, that an ulcer causing a low grade obstruction 
has been overlooked. Host cases of this type would 
respond pretty well on the treatment given for coma 
alone, and in a few days feel so much better that the 
possibility is not considered. 

The incidence for peptic ulcer in this series is low — 

TABLE Vt, RELATION OF F.HCL, PAIN, AGE, AND 
DURATION OF D. M. 


Fasting 

F.HCL 

Rite to 

Pain 

Age group 

Duration 
D.M. yrs. 

Group 

0 

58 

1 

6 

15 

I 

63 

65 

I 

3 

9 

I 

42 

58 

1 

5 

17 

I 

35 

70 

0 

5 

26 

I 

18 

40 

1 

5 

IS 

I 

70 

70 

I 

6 

15 

I 

0 

40 

1 

6 

21 

I 

0 

0 

3 

4 

15 

II 

4 

56 

1 

3 

5 

I 

II 

43 

2 

4 

9 

II 

35 

42 

2 

4 

1 

II 

3 

48 

3 

5 

4 

ri 

36 

120 

'} 

2 

8 

n 

0 

38 

2 

6 

15 

I 

II 

42 

1 

4 

7 

n 

27 

60 

I 

6 

11 

I 

20 

51 

I 

3 

4 

I 

29 

29 

1 

5 

6 

I 

12 

70 

2 

4 

6 

ir 

28 

28 

2 

5 

14 

I 

52 

52 

3 

4 

5 

I 

27 

57 

1 

4 

14 

I 

0 

tr. 

2 

3 

12 

I 

4 

tr. 

2 

5 

1 

II 

0 

52 

2 

5 

2 

I 

0 

16 

5 

3 

1 

I 

6 

50 

2 

4 

10 

I 

0 

14 

I 

4 

1 

I 

4 

77 

2 

4 

3 

II 

0 

10 

1 

3 

13 

I 

0 

0 

2 

5 

4 

I 

0 

60 

2 

3 

6 

II 

0 

0 

2 

5 

21 

I 

58 

II6 

2 

5 

5 

II 

26 

88 

3 

4 

11 

ii 

0 

25 

2 

6 

9 

I 

0 

20 

2 

3 

2 

I 

20 

45 

2 

5 

12 

I 

0 

6 

1 

4 

6 

II 

38 

58 

1 

5 

20 

I 

20 

52 

1 

4 

4 

II 

0 

4 

2 

4 

16 

II 

16 

46 

2 

4 

2 

II 

0 

68 

1 

7 

9 

II 

60 

70 

2 

6 

2 

I 

10 

34 

1 

5 

13 

I 

6 

16 

1 

2 

5 

TI 

18 

52 

I 

5 

4 

II 

18 

86 

1 

3’ 

2 

II 

64 

90 

1 

4 

13 

I 

30 

52 

1 

5 

12 

I 

0 

24 

1 

7 

19 

n 

0 

13 

1 

4 

2 

n 

38 

73 

1 

7 

6 

II 

0 

0 

1 

7 

14 

II 

14 

69 

I 

7 

13 

II 

0 

0 

I 

7 

25 

I 

30 

84 

1 

6 

6 

n 


KEY TO TABLE VI 

Pain classified as follows — 

1 — Vague, indefinite. 

2 — Definite time relationship, localized, periodic. 

3 — Ses’crc enough to wake at night. 

Age classification — 

2 — 20 to 2? years. 

3 — 30 to 39 years, etc. 
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0.78%. Other'® reports have indicated a low incidence 
also. But can this he a true indication of the actual 
incidence? \Vith the ,s_vm]3tomatolog3' vague as it was 
in nian\' cases, we begin to wonder how often the diag- 
nosis has been missed. 

In the face of low acid, age, and ill-defined symp- 
toms the cjuestion of malignancy is going to come up 
.more often in the diabetic. As in many cases of this 
nature, the diagnosis .will he difficult to establish, but 
it will be thought of more often, and it is the only 
instance where a diabetic is liable to benefit by his 
unusual symptoms. 

TH ERAPEUTIC M AN AGEMENI' 

In every case the treatment was primarih’ directed 
to%\'ard the management of the ulcer, controlling the 
hypergh’cemia and gh'cosuria with insulin. It was seen 
that the diabetes in the majority of cases was mild 
thus making the problem much simpler. Even in the 
more severe diabetics, however, a program so directed 
hasljeen quite satisfactory. 

It is necessary to provide a well-balanced diet of. 
CHO. fat, and protein suitable to the diabetic slate, 
but any type of diet required for the management of 
an ulcer at any stage can be calculated so that it will 
be a good one for both diseases and at the same time 
provide all the calories necessary. 'I'able VII gives 
four such diets. But any attempt at standardiration 
.should he avoided for every diet should be figured 
according to the .specific requirements of each indi- 
vidual, taking into consideration his metabolism. t\-pe 
of work, and present weight, and adjustments made 
according!}'. Additional vitamins should sui)])lcmcnt 
each diet. 

A diabetic temporarily out of control may at first 
seem to be a severe one requiring large doses of in- 
sulin. After a period of vigorous treatment the in,sulin 
dose necessar}' for adequate control will usually drop 
and remain fairly constant at a much lower level. A 
knowledge of the previous amount of insulin required 
for each patient is helpful so that some estimate can 
be made. If a person on a previously well-regulated 
diet continues to need much more insulin than usual, 
it will probably indicate some focus of infection is 
causing it, and, if he has an ulcer it might well be that 
a sub-acute of chronic perforation is the cause. Con- 
versely, if a jierson should begin to have insulin reac- 
tions on a dose preriously suitable, think of retention. 
It may be developing. 

In the more severe diabetic states it will sometimes 
be necessary to give additional crrstalline insulin at 
11:00 A. M.. 4:00 P. M., and 10:00 P. M.. according 
to the color of the Benedict test. For example: If the 
te.st is red, give sixteen units; orange, twelve; yellow, 
eight; green or blue, none. This, too. may vary ac- 
cording to the individual. Some cases will be found 
where six or eight units is enough for a red test, while 
others may require as much as twenty-four. 

In the face of an obstuiction the diabetic state will 
be harder to manage and the use of insulin may lead to 
bad reactions because of vomiting and the undependable 


absorption of food. Insulin also tends to increase the 
gastric motility thus contributing to the subjective 
symptoms of the patient. 'I'he diabetes will have to 
be watched more closely, but here, too, the aim should 
be to consider the ulcer first, making adjustments for 
controlling the diabetes the best we can under the cir- 
cumstances. 

The nutritional factor subsequent to faulty absorp- 


TABLE vil 

(All dietary prescriptions in Rrams) 
MODIFIED SIPPY DIET 0138. P-66, F-ilo 


Milk 

;3o «; '-'-j-j-r'-s-i 

« A. M. 

.15 ccrcal 

60 cream 

to A. M. - 



30 toast 

5 butter 

50 strained orange juice 

12 Noon 

.cream soup 180 
uneedas 2 ’ 

3 P. M 

.cottape chc«c 45 p ^ 
uneedas 2 ” ^ 

6 P. M 

.milk roast 


warm milk 180 
toast 30 


9 P. M. uncedas 2 

BK custard 120 

(120 milk, 5 sugar) (C-II, P-7, F-7) 


CONVALESCENT ULCER C-161. P-75. F-95 Calories 1759 


Breakfast one egg, 15 oatmeal, 20% cream 60, fnilk 120, 

cooked orange |uice 100, bread 15 

Dinner ground meat 60, 10% vegetables 90, butter 10, 

20% cream 30, cooked orange jujcc 100, po- 
tato 60, bread 15 

Supper — .^.samc as dinner 

Between meals 120 milk, 2 uneedas morning, afternoon ari 

night. 

BLAND DIET C-H9. P-M, r-55 Calorics 1255 

Breakfast .--oatmeal 15, butter 5, 20% cream 60, milk DO, 

cook-d orange juice 100, bread 15. 

Dinner cream soup 180, butter 5, cooked oranec 

150, potato 45, bread 30. 

Supper one egg, butter 5. milk 180, cooked oracle 

juice 150, bread 50. 

At bedtime 120 milk, 2 uneedas. 

BLAND DIET C-203, P-73, F-86 CALORIES 1878 

Breakfast oatmeal 15. butter 5, 20Sr 

cooked orange juice 100, bread 30. 

Dinner 2 eggs, cream soup ISO, butter 5, 

cooked orange juice 150, potato 60, brea 

Supper milk toast (warm milk 180, bread “iJ), 1’“* 

5, cooked orange juice 150. 

Between meals morning — eggnog (ISO milk, I 

afternoon — 2 uneedas, cream cheese i 
milk 120, uneedas 2. 


tion or vomiting of ingested food i.s ° I 

diabetic who needs all the nourisliment that 
will jirowde. A long medical regime wH be a % ' 
disadvantage to the diabetic who subsequent!} is » 
to need surger}' for relief. Medical maiiagemen 
give good results in most cases, but when face 
a definite high-grade obstruction at the outset, 
hesitate to advise surgery for there is no reason 
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tlie.se people can not he treated the same as others with 
similar complications. 

Following surgerj' the management can he the same 
in every waj' to the post-operative course' prescribed 
for the usual subtotal gastrectomy of ^^astroenterost- 


omy. All one needs to do is figure a diet with the 
proportion of CHO, fat and protein suitable for the 
diabetic, and folloiv them closely from day to day 
with frequent blood sugars taken fasting, and at eleven 
A. AI. or four P. M. 
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Colloidal Aluminum Hydroxide Gel and Magnesium Hydroxide 
in the Management of Peptic Ulcers 

By 

I. R. JANKELSOaN, .M. D. 

BOSTON, MASSACHUSETTS 


■poR OVER 25 years the Sip])y management dominated 
the medical treatment of gastro-duodenal ulcers. 
Briefly stated, this method dejiend.s tijion frequent 
feeding.s of iiiand, non-irritating foods and tlie admin- 
istration of alkalies to neutralize the gastric acidity. 
As originally described by Sijipy' the method attempts 
to neutralize completely all gastric .acids during the 
day and night. The diet is graded from milk and 
cream every ivaking hour to a fairly well-balanced one 
within four or more weeks, when a si.x-meal diet is 
given. As experience with this man.agement accumu- 
lated many modifications were introduced but the ]3rin- 
ciples hav'e stood the test of time. Gradually, many 
drawbacks have become recognized. 'I'he acid rebound 
is the chief difficulty in the Sipj^y management of 
peptic ulcers. Alkalosis, the result of e.xcessivc amounts 
of alkalies administered in this treatment occurs in two 
to five per cent of the cases. In post-hemorrhage 
cases the alkalies interfere with the proj3er ab.sorjJtion 
of orally administered iron and thereby del.iy the resti- 
tution of the blood. Occasionally, renal stones^ develop 
as a com])Iication of the Sippy regime. 

In 1934 Einsel, Adams and Myers^ introduced col- 
loidal aluminum hj'droxide gel as an alternate to the 
alkaline powders in the Sii)py management of gastro- 
duodenal ulcers. Since this drug is not absorbed the 
danger of alkalosis from this .source is eliminated. The 
acid rebound is greatly diminished or completely oblit- 
erated 3vith the judicious use of this preparation and 
the complication of renal stones is avoided. This drug 
is also supposed to inactivate the pepsin'*. In our ex- 
perience colloidal aluminum hydroxide gel in thera- 
peutic doses does not interfere with the absorption of 
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iron. Hence, there is no delay in restitution of the 
hemoglobin in bleeding cases. Thus, with the substi- 
tution of colloidal aluminum hydroxide gel for the 
alkalies of the Sippy regime practically all the draw- 
backs of the latter drugs are eliminated. 

The efficiency of the aluminum gel to adsorb hydro- 
chloric acid is proven by the simple in vitro experiments 
reported below. Its clinical efficacy in controlling ulcer 
pain and heartburn is well known. However, the chart 
below shows that under controlled conditions the dif- 
ferent brands of this prei)aration vary considerably in 
their neutralizing power. Fairly large doses must be 
given at frequent intervals to get a therapeutic effect. 
One of the side effects of this drug is its tendency to 
produce constipation. Since most of the ulcer j)atients 
have such a tendency it aggravates the constipation 
and rarely j)roduces ob.stij)ation or rectal impaction, 
particularly in bed-ridden patients. 'I'here have been 
reported cases of intestinal obstruction caused by col- 
loidal aluminum hydroxide gel. 

Another consideration, though entirely theoretical, 
deserv'cs mention. The aluminum hydroxide adsorbs 
phosphates and hence may cause a diminution of the 
blood phosjihates. Since the usual ulcer diet is high 
in this element this objection to the drug is more 
theoretical than actual and in jjractice may be ignored. 
Recent studies by Hoffman and Dyniewicz® show that 
aluminum hydroxide gel interferes to a minor degree 
with proper absorption of vitamin A. However, that, 
too, is of no practical consideration since very adequate 
amounts of this vitamin are present in the routine ulcer 
diet. The same authors® show that this drug in thera- 
peutic doses has no demonstrable effect upon the ab- 
sorption of the nutrient substances studied (amino 
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acids, ascorbic acid, glucose and neiilral fat). 'I'hus, 
the most important disadvantages of colloidal alumi- 
num hydroxide gel in the management of peptic ulcer 
are, first, tlie lack of uniformity of the preparations 
in their adsorptive power and, second, the constipating 
effect. 

To overcome both difficulties the writer has used 
for the last two years a combination of a colloidal 
aluminum hydroxide gel of high adsorptive power in 
combination with four per cent magnesium h 3 'droxide. 
The results in over 150 ulcer cases are rather gratify- 
ing in that pain and heartburn are cotitrolled with 
smaller and less frequent doses of this combination 
and without producing an}' disturbing by-effects. At 
no time, was an acid rebound demonstrated. The con- 
stipation which is often present in patients who have 
a peptic ulcer, is controlled by this preparation in most 
cases. In no case is it aggravated. In fact, in a few 
instances a mild and transient diarrhea develops. .-Vs 
far as could be determined from clinical observations 
this preparation does not diminish the absoiqjtion of 
therapeutically administered iron in post-hemorrhage 
cases. 

The preparation is stable, though on standing a 
settling of the gel occurs, which is readily eliminated 
by a few shaking motions. The adsorptive power of 
this combination is uniform and does not aj)pear to 
diminish with age. The taste of it is rather flat, but 
not unpleasant. The addition of a very minute quan- 
tity of peppermint improves the taste and docs not 
alter its therapeutic effect. 

The combining potver of this combination as compared 
to three popular brands of colloidal aluminum hydrox- 
ide gel can be determined by the following simple in 
vitro test. The U. S. P. xii test for acid adsorption 
was used as standard of comparison. Eight cc. of 
the preparation n'as tested. 

Aluminum hydrojidc 


Aluminum liydroxidc Rct 

Product A Product B 


Product C 


Rcl 2 nd miRnetia 
hydroxide 


Adsorbs Adsorbs Adsorbs Ncutralircs 


120 cc. 120 cc. 17fi cc. IS6 cc. 

n/tO HCL n/10 HCL n/lO HCL n/lO HCL 


This shows that the la.st preparation is 12,5 per cent 
more efficient than one brand and 62 per cent more 
efficient than two brands of alumina gel, It also 
,show.s the variability of the alumina gel preparations 
sold under trade names. 

The experimental ob.cervations of Rossett and FIcx- 
ner^ show that the combination of colloidal aluminum 
hvdroxidc gel and milk of magnesia act.s as an effec- 
tive buffer for over two hours without carrying the 
fga.stric juice) ph aliove the iqiper limits of the ph\,d- 
ological range. 'I’lierefore, this combination results 
in more prolonged effect than colloidal aluniinnm hy- 
drrjxide gel with the subsequent necessity of smaller 
and less frequent tloscs. The undesiralile initial rise' 
in ph resulting from the ti.se of milk of niagne.da alone 
is avoided. 

In our experience 8 cc. of this combination three or 
four times a day together witli a proper diet is adequate 
to give a patient relief from pain and liearfbnrn in 
most uncomplicated peptic ulcers and in many instances 
with a jiartial pyloric obstruction. No objection could 
be found to this combination in post-hemorrhage cases. 
When indicated, it can be used for long periods with- 
out the fear of alkalosis, of acid relx)und or of aggra- 
vation of the constipation. 

When the patient becomes .symptom-free the same 
cmnbin.ation can be iiscd when and as needed. This 
preparation is also .suitable for a continuous drip tre.it- 
nient of peptic ulcers. 

SUMI^IARY 

Colloidal aluminum hydroxide gel and m.agnesium 
hydroxide combination is an effective stable bnfter 
wliich acts in the stomach for several hours. With this 
combination ulcer pain and heartburn may he con- 
trolled with smaller and less fref[uent doses than are 
required w’ith the colloidal aluminum bydro.xide gd 
alone. Clinically it can be continued for long periods 
without the danger of an acid rebound, alkalosis or 
aggravation of constipation. 
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Regional Colitis Involving the Descending Colon and Sigmoid 

By 

HARRY lAY EPSTEIN, M. YX* 

BENJAIMIN LIPSHUTZ, M. D.* 

and 

MEYER STEINBACH, M. D.’f 

pini,AnKr,i’niA, j>a. 


TV /Taxy authors have .siihstantiateci the helief that 
regional i!eiti.s is a phase of a clHonic inflam- 
matory disease of, unknown origin, wiiicli does not only 
-elect and affect the ileum, hut may involve the cecum 
and other segments of the colon'. The lesion may 
affect additionally the jejunum and ascending colon 
by continuous “spread.” or with intervening areas of 
normal bowel interposed (skip areas). 

Generally the term “segmental enteritis,” first intro- 
duced by R. Lewisohn in 1938*, seems to be a more 
appropriate descriptive name for this process when it 
involves two or more segments of the bowel. The 
designation "regional enteritis" (Brown) or regional 
colitis would be more descriptive of those cases where 
only one section of the bowel is involved. The fact is 
that many cases of recurrence of this process in another 
section of the bowel do occur, even after the diseased 
portion has been removed*--*. Crohn modified his 6r- 
iginail concept in 1938 when he e.xpanded this disease 
to include the entire intestinal tract®. Attention is 
here directed to the comparative rarity of this i)rocess 
occurring in the sigmoid and descending colon. In 
19.30, Bargen and Weber® reported a series of 23 ca.ses 
in which the transverse colon and descending colon 
were mainly involved in the pathologic process. Cases 
3, 5, 9, id and -22 included the sigmoid. Cases 20 
and 21 involved the entire colon. In 1934, Brown et 
aP reported a series of 18 cases of regional enteritis 
involving the. following distribution: 9 cases in the 
ileum, 3 in the jejunum, 1 in the terminal ileum and 
a small portion of the cecum, 5 in the ileum (terminal) 
and a part of the ascending colon. .Shapiro® in his 
review of 261 collected cases of regional ileitis noted 
one single instance of involvement of the sigmoid and 
descending colon reported by Palzicl in 1913®. In the 
21 aises reported by Bockus'°, 9 cases involved the 
ileum and colon in the following proportions : 7 cases 
involved the terminal ileum, proximal colon to the 
sigmoid, 1 case involved the terminal ileum and cecum, 
1 case involved the terminal ileum, ascending colon, and 
splenic flexure (skip areas). 

In Sneierson’s series of 22 cases of regional enteritis, 
14 underwent resection. Only 1 case, in a man 47 
years old (case No. 8), involved the sigmoid only". 

It occurred to us that extensive involvement of the 
ciescending colon and sigmoid in an apparently other- 
wise healthy man of 65 years of age, who showed no 
evidence of involvement of “skip areas” in other seg- 
ments of the colon, cither preoperatively or two years 

“From the Mr. Sinai Hospital, Philadelphia, Pa. 

Submitted July 19, 194<;. 


|)ostoperatively, was sufficiently rare to u-arrant re- 
porting. 

E. K., referred by Dr. B. Zamostein, 65 years of 
age, a jeweler by occupation, was admitted to the Mt. 
Sinai Hospital on July 25, 1944, complaining of in- 
termittent attacks of abdominal pain. He apparently 
enjoyed good health until early May, 1944 (two months 
before admission), when he started to complain of 
lower abdominal pain associated with from 8 to 12 
watery stools containing considerable mucus and only 
rarely blood. The pain varied from a dull ache across 
the lower abdomen, to a generalized, sharp cutting type 
of pain. 'I'he latter would come on intermittently and 
especially after the ingestion of food. The duration 
varied from half an hour to as many as several hours 
after meals. As the condition progressed, the pain 
became more severe and seemed to localize in the 
area of the right lower quadrant and in the rectum. 
He lost 15 pounds since the onset of the condition. 
His appetite became very poor and he feared to eat 
beaiuse of the subsequent pain. One week prior to 
his admission he was compelled to go to bed. An 
.x-ray taken at this time, was reported as a probable 
ulcerative colitis. Proctologic examination visualized . 
a stenosing mass within the lumen of the bowel five 
inches from the rectum, the exact nature of which 
could not be defined. .Since the condition did not 
im])rove, he was hospitalized. His past history was 
significant in that he never had gastro-intestinal com- 
plaints. He w’as only occasionally constipated and 
never noted changes in bowel habit until the present 
onset. He had a mild attack of typhoid fever in 1904. 

On physical examination, the man was in no ap- 
parent acute distress. He had evidence of arterio- 
.sclerotic cardiovascular disease, but the interesting 
finding was that of a large, sausage-shaped mass in the 
left lower quadrant of the abdomen. The mass felt 
like bowel and was tender to touch. The liver and 
spleen were not palpable, A diagnosis of malignancy 
was entertained because of the acute onset of the lower 
abdominal pain of three months’ duration, frequent 
watei'y bowel movements containing mucus and occa- 
sionally blood, in a man of 65 years of age, whose 
bowel habits had been normal until the present epi- 
sode, plus the 15-pound weight loss. However, one 
could not ignore the x-ray impression of ulcerative 
colitis. I-Ie was accordingly sigmoidoscoped, and as 
had been reported previously, a swollen, proliferative, 
whitish, fat-like area was noted five inches from the 
rectum which constricted the bowel and bled very 
readily. The lumen at this point had a diameter of 
not more than a quarter of an inch. It was impossible 
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to distend this area with air insufflation. The lesion 
appeared to he either a degenerative malignant mass, 
or an infiltrating granulomatous process. 

An N-ray, Figure 1, taken before admission to the 
hospital l)y Al. S. on June 29, 1944, was reported as 



Fig 1. First barium enema srud> (prcopcrati\tl> ) June 29, 1944, 
shosi.ing extcn<t\c narrowmj, of the descending colon and sigmoid 
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of congested, greatlj thickened large bowel. A greit 
deal of very firm, orange-j ellow fat tissue is attached 
to its serosal surface. Embedded in the fat are sev- 
eral moderately enlarged grcvish-ivink, firm htnph 
nodes and a few jiale j ellow and pinkisli-grc\\ ill- 



fig 2 Low power X 90 pI) 0 [omicrograph of intestinal nucosa ilioT 
ing cxtensisc surface necrosis 


follows' OnU the distal half of the colon could be 
filled and that with considerable difficulty and dis- 
comfort to the patient. The picture was rather hirarre. 
A marked narrowing with pronounced marginal ir- 
regularity was present extending from the rectosigmoid 
junction to just alxive the mid-descending colon The 
demarcation above and below was quite sharji The 
rectum appeared normal and the colon proximal to 
the lesion although incompletely filled, seemed free of 
patholog}'. A re-examination of the colon during hos- 
pitalization on 7-28-44, presented substantially the same 
findings w'lth the caliber of the iinolved segment ap- 
pearing somew'hat smaller. The roentgenologist stated 
that he had never seen a similar lesion in the large 
bowel and that m his opinion the differential diagnosis 
probabh rested between an advanced, segmental ulcera- 
tive colitis and a granulomatous stenosmg process The 
e.xtent of the lesion tended, he thought, to rule out a 
neoplastic lesion. 

On August 7, 1944, a laparotomv was performed 
by B. L. The entire left side of the colon extending 
from the mid-transverse colon down to the mid-rectum 
was removed. A permanent colostomy was made from 
the proximal trans\erse colon. The specimen w'as sent 
to the laboratorv and the following report was given 
to us by our pathologist. Dr D Meranze. 

Macroscopic : The specimen consisted of 34 cms. 


delimited areas, the latter for the most part surround- 
ing small blood \essels A large amount of scattered 
subserosal hemorriiage is visible e.\ternall}. The ojxn 
liowel contains thin, brown, fouI-smelling feces At 
both ends, except for slight edema, the mucosa and 
W'all appear essential!) normal. Approxiniatelv Gf 
cms. from one end. for a distance of 7 cms . the miico-a 
IS ulcerated and markedly hemorrhagic. The nvucO'-'! 
of the succeeding 14 cms. above this area is marked) 
edematous and appears slightly roughened. T he via 
of the bowel in these two latter areas of imohement 
is grcatl) thickened, firm, focally hemorrhagic an 
presents a jieculiar greyish cast. ,A.LCompan)iiig 
major specimen are two pieces of congested, norma 
appearing fat. 

Micioscopic: Extensive changes are present in tl's 
invoh'ed area. Figures 2 and 3. The most striking i- 
a widespread, necrotizing, hemorrhagic ulceration, 
w hich in some regions has destro) ed the entire f no 
ness of the mucosal layer. Portions of the 
mucosa are covered with pus. In the non-ulcera 
and non-necrotic area the mucosa is foc.ally po )!'<“ • 
edematous and infiltrated with var)’ing 
lymphocytes, neiitrophiles, plasma cells and io 
cosmophiles. In such areas an occasional absces 
seen. Ev'erjuvliere in the region of 3 

suhmucosa is strikingly and greatly thickened by c ’ 
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inflammaton' cell infiltration jiarticularly with neiitro- 
jihiles and lymphocytes.. Foci of hemorrhage and of 
fibrinous exudative material are noted. Through this 
layer young fibrous tissue cells are plentiful, set in a 
background showing much peculiar, palely staining 
hyalin material. In both mucosa and submucosa arc 



Fig. 3. Lov.' power x 90 photomicrograph of intestinal mucosa show- 
ing extensive suppurative destruction. 


foci of deeply staining, fibrinoid material. 'I'he muscle 
layers show much edema, occasionally disruptive in 
character, and focal fiber necrobiosis. In the ])ortioii 
in contact Yvith the sero.sal layer is moderate fibrous 
tissue infiltration and re])Iacemcnt, 'I'he serosal layer 
not in contact with the mesentery is slightly thickened 
by edema and connective tis.suc proliferation, 'i'lie 
attached mesenteric fat shtuvs xanthomatoid changes, 
much newly-formed fibrous tissue, slight Iym|)hatic 
cell infiltration and hemorrhage. 

An impressive feature throughout is tlic va.scular 
changes notably those in the smaller vessels and jiar- 
ticularly the veins in the mucosa, .submucosa and mes- 
enteric fat. 'Phe walls of these involved veins are thick- 
ened and appear rigidly dilated. The vessels are fre- 
quently assembled in small groups, the individual mem- 
bers of which are .separated from each other by in- 
flamed fibrous tissue. 'I'he muscle layer of an occa- 
sional vessel is infiltrated Avith lymphocytes. Some 
show hyalin necrosis of their walls. 'Die lumina of 
.some are thrombosed. 

'J'hc patient was discharged after three weeks in 
the hospital following an uneventful postoperative con- 
valescence. lie has continued to gain weight and has 
enjoyed comparative good health. 

On March 20, 1945, eight months after resection 



Fig. 4, Small bowel enema study (posiopcratively) April 27, 1945, 
showing normal small intestinal pattern. 



Fig. 5. Same as figure 4. No extension of colonic lesion. Note 
dilatation of cecum and ascending colon. 

of the bowel. Figure 4, the small bowel was studied 
by means of a small intestinal enema ( Schatski'^). The 
purjjose of this examination was to ascertain the pres- 
ence or absence of a regional ileitis, 'fhe jejunum and 
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Fir ft. Smjill bo’wcl inni>A t?wdv, I>, 194^, 

pJttfr/i TMth tJn ruJrntc of <xtcn»ion vf she «t»Ktr4t 


VQ*LMi;i 

I 

jlciun v.'tTc rompittclv filtui and .satisfactorilv %-j 3 v. 
alm-<! til alrtiit dO ninniti-,. Th- of ilu- 
I»owt‘l wm- freely mobile nix! preH-ntcl a lorrra! 
tern 'i'fw (oidii v.-;k filled lo fbe {wint of the «!• 
ovtomy. There rvn*; no lenk;n,x‘ of the tonifai! tiitditim 
diirint; the I’.'i hours of ‘tiid^. An iiKtrestin;; fnvlicj 
n-as the dilated udiin and |)ro;.irt)nl nsccndni" odir. 
v/hieh m.iv hare n'Minu'd the functions of a rts'rMiir, 
similar to the rtetmn in the normal defection, I'^nres! 

lU- was \-r;iyed ntrnin in May, 19-16, 22 mmtlo 
niter oitetnticn. IJc had Jtaitied weight, felt \k> '.rr!!, 
and eoiitititied fo work ,at liis trade ar a jeweler. TKre 
v.-ns no r-rideiice of reemreixe of the original {■'■(-■•e" 

C< iMMliXT 

The IfMation of the {(athologic jirwes-. in the (k- 
scendino tohm and sigmoid is sufficient!) rare to 
rant jdaciiig it on rcc<*rd. I’f.llow iij) fw> rears later 
showed that the jintlr thigh- priwc'S Iwd heen coinpleldv 
lenioref! and that the large and stmll kiweK jiroxmrl 
to tlie folostoruy were tiormn! nt''titgciui'o;;)c;!lh, I-ig- 
nre 6. Its el-i'e simil.arif), symptomatically, to inaltf.- 
tuiiicy of the lsi-,>.cl 'houhl l>c Isirne in rninti. Partiru- 
f.arly noietvunhy was the co.tciisi\e area of necrotic 
iinolveinent and the widespread and niUance<! danget 
tinted in the Mood vessels as prcnotisly de'crilicd. 
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Vitamins and Hormones in Nutrition — * III. Infection 

By 

B]-:XJAMIX V. SJKVE, M. !>.■* 

noSTOX, VA?S \CIIUSI.TTS 


^T^hk riRST report' of this .series dealt with the syn- 
ergistic action of vitamins and hormones, .and the 
influence on vitamin absorption of such contributing 
factors as endocrine dyscrasia, infection, gastro-inlcs- 
linal disease, reduced dietary intake, emotional upset, 
and trauma. The effect of hormone dyscrasia on 
vitamin absorption rvas discussed in detail in the .sec- 
ond communication^. The present report, the third in 
the series, is concerned with the significance of infec- 
tion as an etiological factor in nutritional disturbances. 
Observations liavc been based on 200 cases. a.s an- 
alyzed in the original communication, in 60 per cent 
of Avhich infection was the significant contributing 
factor, ranking second in etiological importance, 

''Junior Visiting Piijsician, Boston Cit> Hospital, Instructor in Med- 
icine, Tufts College Medical Sclicol. 

Submitted Aug. C, 394C. 


Recently, coii'-iderable data bare Ixx^n presciued in 
evidence of the imix'rtant role of r'itnmins, spedtical!)' 
A, C, 1), and the iJ complex, in lesistancc to infection. 
If h.Ts been demon--trated that a relative deficiency or 
complete ah'-ence of the vitamin B complex from the 
diet will lead to deleterious effects on nonnat growth, 
gaslro-intesliual function, and the nervous system, 
followed by increased susceptibility to certain types of 
infection. Unfortunately, these facts have been so 
e.xpU>ited commercially that many physicians arc be_=i' 
tant to accept them, or they- prescribe vitamins "jdb 
grave doubt as to their efficacy. However, i'\\‘®" 
of more recent findings, this increased susceplibihly 
to infection in the presence of vitamin deficiency ba^ 
been re-emphasized, and can be regarded as a mani- 
festation of impaired metabolic activity. 

And once established, infection will interfere wd* 


17 


JouK. D.D. . 

January, m7 VITAMINS AND HoHMONES IN 

the absorption and sj'iithcsis of vitamins. This has 
been demonstrated by clinical data, and corroborated 
by well-controlled e-Kperiments. The mechanism by 
which this is brought' about has been clarified by re- 
cent investigations demonstrating that where there is 
infection the metabolic rate is increased. This induces 
a greater deniand for essential food elements which 
must be provided by the reserves in body tissues. The 
health of tissues and organs of the body depends on 
the normal functioning of the individual cells of which 
the}' are com]iosed. And each cell must jilay its part, 
not only in the metabolism of food, but in the chemical 
reactions concerned with the utilization of hormones 
and vitamins. In health a constant physiological bal- 
ance of the cell chemistry is maintained and is deli- 
cately adjusted according to energy requirements. 
Now, infection, with its possible bacteremia and usual 
toxemia, interferes with the normal chemical processes 
in individual cell metabolism, and thus alters the ab- 
sorptive capacity and nutrition in that cell. Infection, 
especially of the chronic type, sets up a barrier which 
obstructs, alters, or interferes with the orderly mech- 
anism attending the important roles of hormones and 
vitamins. Under such circumstances physiological bal- 
ance is bound to be upset. 

As time goes on the deficiency stales are being 
recognized quite Accurately by clinicians, and therapy 
is directed to their correction. Surgeons, following 
the lead of endocrinologists and internists, realize the 
importance of correcting any known chemical imbal- 
ance. Not only that, but they actually anticipate the 
failure of cell function from the effects of infections 
and disease processes. As a result, the preoperative 
preparation and the postoperative care is carefully 
adapted to meet any possible imbalance. Experience, 
especially during the past decade in both civilian and 
military circles^’, has taught surgeons to consider their 
■ patients from this physiological point of view. In 
patients with infections, before considering operative 
procedures, the surgeon thinks in terms of sodium, 
potassium, chloride, and water balance. He evalu- 
ates the nutritional^ and metabolic states. Knowing 
that in the presence of inf&tion there is a patho- 
logical trend in the physiolog}', he supplies, fortifies, 
.substitutes or replaces the needed minerals, chemicals, 
food elements, vitamins or hormones. These can all 
be_ given parenterally at first if oral administration 
cannot be utilized. Careful physical examination, lab- 
oratory studies and clinical judgment provide the clues 
toward the necessary corrective or substitutive mea- 
sures that should be taken. 

vSonie ten years ago, for example, in a case of acute 
cholecystitis complicated by empyema of the gallblad- 
der, the surgeon would first drain the gallbladder, and 
later, when the patient’s condition would be more fav- 
orable, he would perform a cholecystectomy. Today, 
e.xtension of the empyema would likely be checked by 
a course of sulfonamides, antibiotics, or a combination 
of Ixith. Preoperatively the patient would likely be 
fortified with intravenous or parenteral saline solu- 
tion, hydrolyzed proteins, plasma, whole blood, glu- 
cose, vitamin B complex, and vitamin K, in order to 
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anticipate disturbances of the chemical and physiolog- 
ical functions which might otherwise appear. This 
present day approach has resulted in improved surgical 
convalescence and end results, sinijily because the nu- 
tritional status is considered before o]jeration. In this 
way postoperative deficiencies, with lowering of nu- 
tritional levels, can be forestalled because preventative 
measures thus taken protect against the disruption of 
the normal metabolism of essential food elements. 

From this brief discussion of the mechanism of in- 
fection in nutritional disorders it is evident that the 
true damaging agents are the toxins of pathogenic bac- 
teria which produce a systemic to.xemia. The site, ex- 
tent, and severity of the infection are significant only 
as diagnostic and therapeutic guides. It makes little 
difference where the infection is, whether it be e.xten- 
sive or restricted in area, acute, subacute, or chronic. 
The resultant to.xemia interferes with or inhibits vita- 
min absorption and .synthesis, and therefore nutritional 
deficiencies result. Therapy must be directed toward 
eradication of all infective foci, and toward restoration 
of individual cellular nutritional levels by projier diet 
and complete replacement therapy. 

Replacement therapy, as employed in such cases, at- 
tempts to replace the chemical balance of hormones 
and vitamins, similar to the chemical balance cstab- 
' lished in preoperative treatment. By substitution ther- 
apy or replacement therapy is meant a normal, well 
balanced diet, plus the replacement of all metalrolic fac- 
tors necessary in physiological balance, that is : 

1. Elementary food factors: 

a. proteins (hydrolyzed proteins) 

b. Carbohydrates (intravenous glucose) 

c. Fats (lipoids of liver) 

2. Minerals 
.3. Vitamins 

4. Hormones 

5. Fluid balance 

complete substitution therapy must take into considera- 
tion .any ujjset in the normal levels of these essential 
nutrients, and in the event of such an upset, substitu- 
tion must be made for that individual factor or group 
of factors. 

The application of these etiologic and therapeutic 
principles to specific cases is illustrated in the six cases 
selected for analysis. It will be noted that the first 
three cases are males, in whom the prostate gland was 
the primary chronic infective focus. In the search for a 
focus of infection, chronic foci have, perhaps, most 
commonly eluded recognition. The prostate has been 
found to be one of the chief sites of chronic infection 
in the male. It has been notoriously overlooked as a 
possible focus of infection in a great majority of case.s, 
or, when recognized, has frequently been inadequately 
treated. A large group of male patients, observed by 
the author, had previously been treated for prostatitis. 
Therapy consisted chiefly of massage, and in some 
cases bladder irrigations had been given at the same 
time. These patients had been discharged as appar- 
ently cured, but subsequent e.xamination by the author 
usually revealed a large lx)ggy gland, wnth prostatic 
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smears- showing only a few pus cells at first. Soon 
after hormone and vitamin replacement therapy had 
been instituted, however, large numbers of pus cells 
were found in subsequent smears. 

The reason for this increased discharge of pus cells 
becomes apparent upon analysis of the factors involved. 
That alteration in se,x hormone balance occurs at the 
climacteric period in both sexes has been well estaii- 
lished. Is it not conceivable, therefore, that hormonal 
imbalance can be an important factor in simple hyper- 
trophy associated with infection of the prostate gland? 
Moreover, it was demonstrated in the second report 
of this series^ that endocrine dyscrasia will interfere 
with the synthesis and absori^tion of vitamins. It 
seems reasonable to assume, then, that establishment 
of the hormone vitamin balance by replacement therapy 
produces further drainage of pus which could not be 
obtained by routine genito-urinary therapy. This ac- 
counts for the discovery of further infection in a gland 
which had previously been considered normal. 

In many of these prostatic cases further investiga- 
tion may reveal other foci of infection which con- 
tribute to the chronicity of the primary focus. Among 
these secondary foci are abscessed teeth, subacute sin- 
u.sitis, subacute hepatitis, and chronic bronchiectasis. 
Treatment of these secondary foci by increased drain- 
age or surgical eradication aids materially in alleviat- 
ing the primary prostatitis. Along with the direct at- 
tention to the .secondary foci of infection, replacement 
therapy, with both vitamins and hormones, must be 
continuously given. Presentation of specific cases may 
serve to illustrate these various points, 

CASE X 

Thi! first case is that of a male at the climacteric period, with 
tertiary syphilis, and chronic infectious hypertrophied obstructive pros- 
tatitis, which complicated an old gonorrheal postrate abscess. The pa- 
tient, aged 56, complained of dysuria, nocturia, incontinence and im- 
potence of Several years’ duration. Severe headaches, vertigo, blurred 
vision, and shoulder pain had persisted for three years. During this 
same period the patient had observed diminished pressure and narrowing 
of the urinary stream, and some dribbling. Mild constipation had 
occurred in the past year. The past history is rather ironical insofar 
as the patient had e.xperienced sexual relations on only one oc- 
casion, at the age of 28. From this single contact he contracted both 
acute gonorrhea and syphilis. The gonorrhea had been treated and 
the infection arrested, but he was unaware of his luetic infection 
until the time of the present consultation, tsventy-eight years later. 

Physical examination revealed a thin, well developed male. The 
hair was dry with extensive achromotrichia. Numerous tophi were 
present on both ear lobes. The pupils of the eyes w'ere irregular, 
with Argyll Robertson reaction. The sclerae showed a slight icteric 
tinge, and were slightly injected. Slight circulatory nystagmus and 
moderate arcus senilis were observed. Ophthalmoscopic examination 
of the ocular fundi showed moderate arteriosclerotic changes with 
yellow pigmentation and exudate along the central vein bilaterally. 
.Moderate recession of the gums was noted, as well as extensive Icuk- 
oplakb! changes of the buccal mucous me.mbrancs. A chain of 
cervical glands was palpated, and there were slight pulsations of the 
external jugular vein. There was depression of the manubrium 
sternum, wit.H a rachitic rosary of the sternocostal junctions. .Me- 
dium crepitant rales were heard at the base of the left lung after 
cougii, .Abdominal cxaunination revealed a slightly irregular, firm, non- 
lender liver edge, palpable twt, singers below the right costal margin. 
The spleen was barely palpable. R.ccial examination revealed the pros- 
tate III be trtmcndouvly enlarged, hard, tender, the median sulcus 
not palpable. The skin was tiuclcned a.-.d dry. .MtMcratc hyper- 
tr.^p.hic changes had «currcd in t.he larger joints. Reflexes were 
hyperactive, with ankle C'.lunus ar-d abie.Tt knee jerks. Laboratory 


data revealed the basal metabolic rate to be somewhat depressed, and 
blood counts and blood chemistry within normal ranges. Fasting 
non protein nitrogen was 38 mg. per 100 cc. of blood. Microscopic 
examination of the urinary sediment revealed 30-40 pus cells per 
high-powered field. Routine blood VTassermann was positive, as were 
repeated Hinton and Kahn tests, as well as the spinal fluid. 

Specific anti-syphilitic therapy was instituted, parcnterally and 
orally, A well balanced diet of high protein and high vitamin con- 
tent was prescribed. Thyroid extract was given to increase the 
lowered metabolic level. Androgen, In the form of methyl testost- 
erone, and estrogen. In the form of diethylstilbestrol, were prescribed 
orally to help maintain a normal androgen-estrogen balance. The 
subclinical avitaminosis was treated orally with vitamins A, D, C, E, 
and a potent elixir of the vitamin B complex. Sodium chloride, 
ammonium chloride, calcium gluconate, potassium iodide, and molyb- 
denum were prescribed orally to restore the mineral balance. 

The purpose of parenteral therapy was threefold: to establish a hor- 
mone and vitamin balance more quickly, to insure proper absorption, 
of ingested food, and to detoxify the liver in order to prevent destruc- 
tion of hormones by that organ. Liver extract, vitamin B com- 
plex, thiamine chloride, and vitamin C were given parcnterally . for 
the avitaminosis. Testosterone propionate was substituted parent- 
erally for the androgen factor, and ketohydroxyestrone and alpha 
estradiol dipropionate for the estrogen balance. For a short time an 
anterior pituitary like hormone was administered subcutaneously to 
aid establishment of ah androgen-estrogen balance through the gonado- 
tropic factors of the anterior pituitary gland. 


During the routine anti-luetic treatment, toxic reactions were en- 
countered in the intravenous administration of neoarsphenaminc or 
mapharsen. Invariably, irrespective of the dosage, nausea and vom- 
iting developed, cither during administration or immediately after 
the injection. An elixir of the whole vitamin B complex and para- 
aininobcnxoic acid were added to the oral medications, and the whole 
vitamin B complex was given intravenously, following which toxic 
manifestations subsided. The action of para-aminobenzoic acid and 
the vitamin B complex as detoxifiers has been mentioned in previous 
communications of the author’s‘*-s and elsewhere in the literature.®-® 


Prostatic massages were given twice a week for the first few months, 
tlien reduced to once per week. Microscopic examination of the pros- 
tatic smear after the first massage revealed 0-4 pus cells per high 
powered field, but at the third massage 80-200 pus cells per high 
powered field were seen. Prostatic smears continued to be loaded 
with sterile pus cells for months. 

Ac check-up examination six months after the firsq consultation, 
the patient’s general condition was greatly improved. There was im- 
provement of the force and calibre of the urinary stream, with no 
further dribbling. On physical examination the hair was moist and 
of much better quality. Retinal vessels showed considerable dilata- 
tion, and the conjunctivae and sclerae were clear. The ear lobes were 
almost entirely clear of tophi. The gums were firmer, and only 
residual leukoplakial areas remained on the buccal mucous membranes. 
Only a few cervical glands were palpated. Heart measurements and 
blood pressure were within nearly normal ranges. Heart sounds were 
of much better quality, regular, with decreased intensity of the 
murmurs. The lungs were clear. Abdominal examination revealed 
reduction in the size of the liver, which could now be felt one fin- 
ger’s breadth belov/ the right costal margin, and the spleen was no 
longer palpable. The prostate was reduced to about one-fifth ns 
original size. The skin was more moist and of better tone. There 
was less crepitus in the larger joints, which were more freely mov- 
able. The reflexes were less active, but pathological reflexes per- 
sisted. Blood counts and chemistry showed definite improvement. 
Fasting non protein, nitrogen was 35 mg. per 100 cc. blrxid. Basal 
metabolic rate was - 7-4 per Cent. Urinary sediment showed 2-5 pus 
cells. Prostatic smear revealed 25-50 pus cells per high-powered 
field. 

Adherence to the therapeutic regime described has maintained the 
patient at fairly normal levels for the past three years, with very 
few subjective complaints. The blood Hinton remained positive, but 
the spinal fluid became negative. Prostatic massages have been con- 
tinued, with gradual reduction in the number of pus cells. 

A complication of diseases had occurred in this first case, whie 1 
had upset the nutritional balance for many years. Symptoms be- 
came more pronounced at the climacteric periiid and were further 
enhanced by * focus of infection, the prostate gland. Eradication 
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of ihc infective focus, and citablishmcnc of hormone and vitamin 
balance b)-. ' proper diet and complete substitution therapy resulted 
in an improved, physiological balance, even though a positive luetic 
blood stream infection persisted. 

CASE Z 

The second case is that of a 44 year old, single, white mechanic 
who complained of bizarre symptoms over. a four to five year period. 
Amongst his major complaints were listlessncss, fatigue, constipation, 
headache, backache, mental depression, irritability, gain in weight, and 
loss of libido. Rapidly progressive graying of the hair had been 
observed over a three year period. He had just completed an eight- 
months* course of treatments for prostatitis by a competent urologist. 

Physical tbcamination revealed an obese male, with extensive achrom- 
otriebia, dryness of the hair and skin, and ridged thickened finger- 
nails. The upper and lower eyelids were markedly edematous, and 
the scicrae were moderately injected. Ophthalmoscopic examination 
revealed early narrowing, tortuosity and arteriovenous nicking of the 
retinal vessels. There were leukoplakia of the buccal mucous mem- 
branes, atrophic changes along the tip and lateral borders of the 
tongue, and some sponginess of the gums. The thyroid was moderately 
enlarged. The, heart was moderately enlarged, and the blood pressure 
was somewhat elevated. Numerous coarse to medium crepitant rales 
were heard at both lung bases. The liver was palpable Just below 
the right costal margin. The prostate was enlarged, hard, and the 
median sulcus could not be palpated. Hypertrophic changes and 
thickening* of some of the larger joints was observed, as well as 
coarse tremor of the extended fingers, and hyperactive reflexes. Lab- 
oratory finding: ■ were within essentially normal limits, with slight 
variations. The prostatic smear svas loaded with sterile pus cells, 
with no predominating pathogenic bacteria. 

A well balanced diet, of low caloric value, was recommended. Oral 
replacement therapy consisted of an elixir of the whole B complex, 
small amounts of thyroid extract, diethylstilbestrol, vitamins A, C, D, 
and para-aminobcnzoic acid. Testosterone propionate, ketohydroxyes- 
tronc, the anterior pituitary like factor, and crude liver were admin- 
istered parcntcrally. Prostatic massages were given once a week. 

Responie to therapy was prompt, with frank improvement of both 
subjective complaints and physical findings. After three months, 
major symptoms had entirely disappeared, and physical examination 
showed decided improvement. Vi'eighe was at a normal level. There 
w’as no further progression of the achromotrichia, the hair was moist, 
with improved luster. Edema of the eyelids had completely disap- 
peared, and the retinal vessels showed some increased dilatation. Small 
' residual leukoplakia were present on the buccal mucous membranes. 
Lingual papillae were more pronounced, and the gums were firmer. 
The thyroid was smaller. The heart was normal in size, and the 
blooT pressure was within a normal range. There was greater ex- 
pansion of the lungs, with no rales hc.’rd on auscultation. The liver 
was not palpable. The skin was moist, the fingernails less ridged. 
Reflexes were more normal. Laboratory data were entirely normal. 

Mention should here be made of the fact that, at the original con- 
sultation, the patient complained of pain in the intcr-phalangcal and 
tarsal-phalangcil joints of both great toes. A tentative diagnosis of 
gout was made, based on a fasting blood uric acid of 6.9 mg. per 
100 cc. of blood. No specific treatment for gout was instituted, but 
after four months of treatment, as outlined above, pain in the great 
toe subsided completely. The blood uric acid taken at that time, and 
at intervals since, has varied between 1.2 mg, and 1.8 mg. per 100 
cc. blood. 

During eighteen months of persistent replacement therapy and pros- 
latic massages,, prostatic smears showed clumps and areas loaded v/ith 
sterile pus cells. A secondary focus was discovered in an infected 
molar, following extraction of which prostatic smears gradually be- 
came negative. At the most recent examination the prostate w'as es- 
sentially normal in size, the median sulcus palpable, and of normal 
consistency. For four years, now, this patient has been maintained 
at normal levels, v/ith no recurrence of symptoms. At intervals oral 
medication has been supplemented by short courses of parenteral 
therapy and prostatic massages. 

This second case demonstrates dearly the end result of systemic 
symptoms produced by changes in cellular nutrition. These changes 
themselves resulted from a primary focus of infection, the prostate 
gland, which after previous treatment had been judged to be normal. 
An abscessed tooth provided a secondary focus of infection, compli- 
cating the primary focus, and both foci interfered with vitamin ab- 
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sorption and hormonal secretion. The therapeutic approach consisted 
of removal of the foci of infection, and restoration of hormone and 
vitamin balance by adequate balanced diet, and complete substitution 
therapy. 

CASE 3 

The role of the prostate as a focus of infection in the male cli- 
macteric is still further illustrated in the third case. A w’hite male, 
aged 52, had for tea years been subject to mental depression, ex- 
treme nervousness, and crying spells, which had become worse during 
the past four years. He complained of headaches, palpitation, flushes, 
sweats, paresthesias, insomnia, partial impotence, slight constipation, 
and increased fatigue. He had particularly noticed' increased diffi- 
culty in urination, narrowing of the stream with dribbling at the 
end of micturition, and nocturia six to eight times. His appetite 
was poor, and he had lost 20 pounds over an eleven year period. 

Physical examination revealed a thin, w'cll developed, male. The 
hair was sparse and dry, intermingled with achromotrichia. The 
scalp was dry and scaly. There was moderate edema of the eyelids: 
ophthalmoscopic examination of the ocular fundi revealed moderate 
arteriovenous nicking, calibre changes and tortuosity of the vessels, 
with areas of dark pigmentation along the larger vessels. The lips 
and. mucous membranes were slightly cyanotic, with large areas of 
leukoplakia throughout the buccal mucous membranes; there w’as 
sponginess and -recession of the gums; and atrophic lingual papillae. 
The thyroid was full, particularly on the fight, and small cervical 
adenopathies could be palpated. There was moderate enlargement 
of the heart. Heart sounds were of good quality, with extra-auricular 
beats, accentuation of the first mitral sound, and the second aortic 
sound was greater than the second pulmonic. Blood pressure was 
moderately elevated to 178 systolic, 110 diastolic. The lungs were 
essentially negative except for a few fine crepitant rales at the bases. 
The abdomen was of the scaphoid type. There v/as marked voluntary 
spasm, with hyperesthesia. The liver was palpable one and a half 
fingers below the right costal margin. The prostate was enlarged 
and markedly boggy. The skin was thickened and dry, the nails 
thickened, the hands and feet cold. There was marked crepitus in 
the knee and shoulder joints. Reflexes were hyperactive. Laboratory 
findings were at generally low levels, but the basal metabolic rate 
was +22 per cent, and fasting blood sugar was 195 mg. per 100 cc. 
of blood. The urine showed 2 per cent sugar, Prostatic smear 
showed 6 ~$ pus cells per high powered field. 

The patient was placed on a high vitamin and caloric diet, low In 
carbohydrate content. Complete substitution therapy was instituted, 
consisting of an elixir of the whole B complex, vitamins A, C, D, 
and dicihylstilbestrol, all orally administered. A course of thiouracil 
was given over a five month period^ the dosage varying from 100 mg. 
two times a day to 100 mg. four times a day. Parenteral therapy 
consisted of testosterone propionate, ketohydroxyestrone, alpha estra- 
diol dipropionate, vitamin B complex, liver extract, and protamine 
zinc insulin. Prostatic massages were given once a week. 

At chcck-up examination six weeks later his general condition 
showed considerable improvement w’ith subsidence of some of the sub- 
jective complaints, and with complete disappearance of others. There 
w'as improvement in the force and calibre of the urinary stream, 
no further evidence of dribbling, and nocturia only once. He had 
gained }V 4 pounds in weight. The hair and scalp were compara- 
tively moist. Edema of the eyelids had completely subsided, and on 
examination of the ocular fundi the vessels were more dilated, with 
no hemorrhage or exudate. Lips and mucous membranes were of good 
color, and the leukoplakia were diminished. The gums were firmer, 
and the lingual papillae were more pronounced. The thyroid was 
smaller, and only a fev/ tiny cervical adenopathies could be palpated. 
Heart measurements showed a definite decrease in size, the sounds 
were of much better quality, regular, with less accentuation of the 
first mitral sound. There was considerable reduction in blood pres- 
sure, 142 systolic, 84 diastolic, as compared with the original level 
of 178 systolic, 110 diastolic. The lungs were entirely clear. Ab- 
dominal examination revealed less voluntary spasm and hyperesthesia. 
The liver was reduced in size, barely palpable at the right costal 
margin. The prostate was somewhat decreased in size, the right lobe 
was more normal, with some bogginess remaining in both lobes. The 
skin was quite moist and of good tone, the nails firmer, the hands 
and feet warmer. The joints w'erc more freely mov’able, with less 
crepitus. Reflexes were more normal. Laboratory findings in gen- 
eral were at high normal levels, but the fasting blood sugar was still 
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high at 160 mg. per 100 cc. of blood, and the basal metabolic rate 
was -[-18 per cent. The urine showed but 0.5 per cent sugar. 

After six months of therapy, check-up examination revealed even 
greater improvement. The patient had gained a total of 10 pounds 
in weight. The prostate was essentially normal, with smears show- 
ing no more than 1-3 pus cells per high powered field. Laboratory 
data at this timd revealed a normal blood and urine. The fasting 
blood sugar was 110 mg. per 100 cc. of blood. The basal metabolic 
rate was -f-8 per cent, thiouracil having been stopped one month 
previously. i 

A typical male climacteric syndrome with resultant nutritional 
changes is illustrated in this case. Parenteral and oral substitution 
-therapy partially re-established the vitamin hormone balance, but 
until the prostatic focus had been cleared, complete physiological 
balance could not be established. The patient’s general condition has 
been maintained at nearly normal levels over a three year period. 

The three cases just described exemplify a frequently 
encountered primary focus of infection in the male. An 
infected prostate which has been present for many 
years, can lead to a nutritional imbalance. The fol- 
lowing three cases, all women, illustrate unusual in- 
stances of infection, any one of which can act as a 
primary focus. The fifth case represents not only an 
unusual focus, but an uncommonly encountered or- 
ganism, one' which should now be searched for more 
frequently with the return of our war veterans from 
the Pacific theatre. The sixth case illustrates a com- 
plicated deficienc}' state resulting from multiple foci 
of infection, 

CASE 4 

The nasal sinuses were finally revealed to be the chief focus of 
infection in this fourth case to be presented. A 26 year old, married 
female complained chiefly of obesity, with a weight gain of 46 pounds 
over a five year period, 20 pounds having been added during the 
previous year. Associated with the gain in weight were the usual 
complaints of fatigue, anorexia, headache, backache,, constipation, and 
frequent excessive perspiration. .Her past history revealed frequent 
colds, with sore throat. She had noticed dryness of the hair and 
skin, and brittleness of the fingernails. The menstrual cycle was 
normal in interval and duration, with dysmenorrhea the first day. 
T he patient was sterile. The app'endix and a polycystic left ovary 
had been removed at age 20. 

Physcial examination revealed an obese, well developed female. The 
hair was dry and lustcrlcss, the scalp scaly. There was slight edema 
of the eyelids, and pallor of the conjunctivae. The nasal septum 
was slightly deviated to the right. Buccal mucous membranes were 
somewhat pale, with leukoplakia distributed throughout. The tongue 
was somewhat coated, protruded in the midline, with a coarse tremor; 
lingual papillae were atrophic. There was hypertrophy and erythema 
of the lymphoid tissue of the pharynx. Teeth showed evidence of 
dccalcification, and the gums were somewhat spongy. The thyroid 
gland was barely palpable, with a few small cervical adenopathies. 
1 he heart was moderately enlarged, the sounds of good quality, with 
sinus arrhythmia. Slight dulncss at the left base, broncho-vesicular 
breathing, and occasional fine crepitant rales were observed at the 
base of the left lung. Abdominal examination was negative except 
for a well healed post opera tis'e scar. Pelvic examination revealed 
small areas of glistening, atrophic vaginal mucosa, first degree retro- 
version of the fundus, an ulcerated erosion of the cervix, and thick- 
ening in the left vault probably due to postoperative adhesions. The 
skin was dry and somewhat thickened. Fingernails were brittle and 
tidged, and there was moderate tremor of the extended fingers. Other 
finJings were essentially normal, with laboratory data within nor- 
ma! ranges. The basal metabolic rate was -H per cent. 

The patient was placed on a wcli balanced diet, of low caloric 
content, and s.mall amounts of thyroid were administered daily. 
Under this regime her condition improved somewhat, with gradual 
rrdretio-j in wtight tt> norma! levels. The severity and frequency 
of the colds persisted, however, proving intractable to therapy. Change 
So a vatmer climate during the winter months afforded only temp- 
•ifars relief. The patient went along in this condition for about 
e’.ehtern mttnt.h*. Az this time the was greatly Concerned about her 


sterility, and at her request a plastic operatiorv was performed on the 
right fallopian tube, and salpingostomy on the left tube. In the 
course of the next year a severe Trichomonas vaginalis infection de- 
veloped and was treated successfully. At check-up examinations dur- 
ing this period signs of avitaminosis and endocrine dyscrasia had be- 
come more evident, there had ■ been further weight loss, and labora- 
tory data were considerable below normal standards. 

A well balanced, high caloric diet was prescribed, ahd parenteral 
substitution therapy war administered, consisting of ketohydroxyestrone, 
corpus luteum hormone, anterior pituitar) like hormone, liver, and 
the vitamin B complex, in potent dosage. Under this regime, and 
following clearance of the pelvic infection, the patient’s general con- 
dition improved, but upper respiratory infections still persisted. At 
this point the patient contracted a tracheb-bronchial infection, com- 
plicated by pleurisy, and right nasal antrum infection. Examination 
by a competent nose and throat surgeon, his findings corroborated 
by x-ray examination, revealed a severe pansinusitis with an abscess 
in the right antrum. The presence of an abscess in the antrum, 
along with marked thickening of the antral mucous membranes, in- 
dicated clearly that the nasal sinuses had long been the hidden pri- 
mary focus of infection, even though a number of examinations and 
x-rays done previousl) had been reported negative. 

Daily irrigations, with other appropriate treatments, were given 
by the laryngologist to clear the infected sinuses. The patient con- 
tinued on a high-caloric diet, and a regime of complete substitution 
therapy with vitamins and hormones, consisting chiefly of thyroid 
extract and the whole B complex orally, and ketohydroxyestrone, 
corpus luteum hormone, anterior pituitary like hormone, and liver 
extract parenterally administered. At check-up examination six 
months following institution of this regime the patient volunteered 
that she felt better than she had in years.- She had regained 10% 
pounds of the weight loss which had occurred during the period of 
infection. She had been entirely free from colds during this period, 
and her subjective complaints had subsided. Physical examination at 
this time revealed definite improvement. Her hair was moist and 
of good luster. There was no edema of- the eyelids, and the con- 
Junctivac were of normal color. The sinuses were clear on transillu- 
inination. The buccal mucous membranes were of good color, with 
only slight residual) leukoplakia. Atrophic areas of the tongue had 
filled in almost completely, and the throat was more normal. Cer- 
vical adenopathies had disappeared. Heart measurements were within 
normal limits, the sounds of good quality, and regular. Blood pres- 
sure was within normal ranges. The lungs were entirely negative. 
Pelvic examination revealed a normal vaginal mucosa. The cervix 
was entirely healed. The skin was moist and of better tone. The 
fingernails were firmer, with disappearance of ridging. There was 
no tremor of the extended fingers. Laboratory data showed definite 
improvement, with normal blood counts, and differential smear. 
Blood chemistry was within normal levels. Basal metabolic rate was 
-2 per cent. 

Here we have an example of persistent nutritional changes which 
at first improvetf only slightly under hormone and vitamin substi- 
tution therapy. Until the hidden primary focus of infection, the 
nasal sinuses, had been cleared, general physiological balance could 
not be established. But, with eradication of the infective focus, 
substitution therapy with vitamins and hormones was effective in 
restoring the body to a normal nutritional condition, which has been 
maintained for four years. The patient during this period has been 
free from symptoms, and has had only a rare, mild cold. 

CASE 5 

The fifth patient is an unmarried female, aged 26, whose chief 
complaint was paresthesias of the upper extremities of six weeks’, du- 
ration. Three months previously the patient first became conscious 
of pressure lov.’ in the right lower quadrant, which radiated through 
to the back and spine, and was aggravated by bending the head for- 
ward. Paresthesias of the left upper extremity were first noticed 
six weeks prior to consultation. Two weeks later the patient noticed 
paresthesias of the right upper extremity. Muscular weakness then 
developed in both hands, for she found it increasingly difficult to 
dress herself. This was followed by paresthesias and coldness of the 
left ffjot, along with general paresthesias throughout the left side 
of the body. She noticed increasing fatigue, with sleepiness during 
the day. Her hearing had become less acute. Her appetite remained 
normal, constipation became more marked. Her weight had re- 
mained constant for the past two years, although a year previously 
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»Iic lull Imt 15 pounds by voluntary dieting. 'Sjiv complained of 
intermincnt hcjdachrs. soreness and bicedinji; of the gums, prccordial 
pressure, and slight hacking cough. Menstrual floss* had decreased 
in duration and volume over the past fesw* months. She had developed 
headaches the last two days of the period • during the same interval. 
One week before consultation the patient observed edema of the en- 
tire left arm which was tender to palpation. The past history was 
irrelevant except for a fractured nose sustained during an automobile 
accident four months previous to consultation. As a child, at age 
4 to 5, the patient had been kept on a sugar* free diet because of a 
question of diabetes mcllitus. As far as could be determined a gly- 
cosuria had been found, but at no time had hyperglycemia been 
looked for. Achromotriclua had developed over a period of ten 
year?, but became more pronounced during the past year. 

Physical examination revealed a thin, well developed female, show- 
ing marked evidence of avitaminosis: dry lusterlcss hair, cxtcnsis'c 
achromotfichia, scaly scalp, dry thickened skin, atrophic lingual 
papillae, extensive leukoplakia of the buccal mucous membranes. There 
was edema and redness of the eyelids. Ophthalmoscopic examination 
showed definite hayincss of the nasal side of the optic disc bilaterally. 
The gums were spongy, hypertrophied, and bled on slight pressure. 
Tlicfc wa.v fine tremor of the tongue. The pharynx showed follicular 
hypertrophy. The neck was somewhat rigid with limited motion. 
The thyroid gland w’as moderately enlarged, and a few small cervical 
glands could be palpated. The heart was slightly enlarged, the sounds 
of got>d quality, the fint mitral sound was somewhat accentuated, 
with a grade I systolic murmur at the base. Abdominal examination 
revealed a slightly tender, smooth liver, palpable one finger below 
the right costal margin. The spleen was barely palpable at the left 
costal margin. Pelvic examination was essentially negative except for 
slight enlargnnent of the right ovary with questionable cystic changes. 
TIk skin w'as somewhat dry and thickened. The extremities were 
cold, particularly on the left side, with some mottling and redness 
o( the feet. Dorsalis pedis and posterior tibial vessels were feebly 
palpable on the right, entirely absent on the left. The muscles of 
the left hand and forearm were slightly atrophied. The nails were 
soft, yet brittle. There was coarse tremor of the extremities, more 
pronounced on the left.' On the left side the knee and ankle reflexes 
were hyperactive, and the P.abinski reflex was positive. Abdominal 
reflexes were absent. No Kernig, Oppenheim, or Gordon reflexes 
were observed. Biceps and triceps reactions were two plus on the 
left, and the muscular p^iwer was slightly diminished on the left 
side. Pass pointing was found bilaterally, l.aboratory findings were 
all at lo'R' normal, or subnormal levels, hut the white cell count was 
elevated to 10,400. Basal metabolic rate s^'as -5 per cent. Minton 
test was negatls'c. 

One w'eck later the patient was hospitali/cd, where a regime of 
substitution therapy was strictly followed. Oral medications included 
thyroid extract, the whole vitamin B complex, para-aminobenroic 
acid, and X'itamins A, C, D, with calcium .md minerals. Parenteral 
therapy consisted of thiamine chloride, pyridoxlnc hydrochloride, liver 
extract, alpha estradiol dipropionate, and the whole B complex. 0»m- 
plctc laboratory studies were repeated at regular intervals. On the 
third day of hospualiration there was a minlcratc drop in the 1>Iwm1 
counts; a lumbar puncture revealed increased initial pressure, increased 
pressure w'ith left jugular collapse; spinal fluid examination showed 
a lymphocytic count of 20, an incrcatc of total proreini, a negative 
'W'asscrmann and goldsol reaction. After neurological consultation a 
,provi»ional diagnosis of mild virus meningitis w'as made. Sulfadia7ioc 
was administered, and the patient's condition impros'cd somewhat under 
continued therapy. 

In the sixth week of hrnpltalization the differential smear showed 
16 per cent monocytes, suggestive of agranulocytic angina, or infectious 
mononucleosis. At about the same time the temperature began to 
assume a picket fence variation with a three day cycle, that is, three 
days elevated, three days flat. The temperature chart became suspicious 
of estivo-auiumnab type of malaria, although on differential smear 
red cells show’cd no plasrnodium malaria. Agglutination tests for 
typhoid, para-typhoid, and undulant fever were negative. A thera- 
peutic quinine test was undertaken at this time, folloss’ing w'hich 
the temperature subsided and finally remained normal. Despite the 
absence of the plasrnodium bodies in the blood smears, the thera- 
peutic response to quinine prompted a search for other possible sites 
whicH might harbor the organism, 'fhe enlarged, tender liver xvas 
not consistent with the tentative diagnosis of virus meningitis. Gall- 
bladder drainage w'as performed, and the bile on both microscopic 


examination and bacteriological culture revealed the plasrnodium ma- 
l.iria. This finding substantiated a final diagnosis of chronic malaria. 
Quinine therapy w'as continued, plus gallbladder drainage, and substi- 
tution therapy was continued. Under this regime the entire picture 
cleared, wdth complete subsidence of the neurological symptoms. 

Oral and parenteral substitution therapy w*as continued after the 
patient's discharge from the hospital, the regime being essentially the 
same as outlined at the beginning of treatment, and a w'cll balanced, 
high caloric diet was prescribed. With the clearance of the infec- 
tive focus, definite gradual improvement w’as first observed, and then 
a rapid return to normal he.ilth. Evidence of her restored physio- 
logical balance is provided by the fact that three months after her 
discharge from the liospjtal she contracted a mild virus pneumonia, 
the course of which w'as uneventful. Convalescence W’as rapid, wdth 
no impairment of physiological levels, no return of earlier symptoms, 
nor sequelae of any kind. 

For three years this patient has been maintained at completely 
normal lcs*cls, chiefly on oral medications, but with some short courses 
of parenteral therapy. There has been no return of symptoms. At 
her last check-up examination slic had gained 8 pounds in W'cight, 
and her general condition was remarkably improved. Her hair had 
a normal sheen and luster, with a decrease in the achromotrichia. 
There W'as no redness of the eyelids, and only slight edema remained. 
Ophthalmoscopic examination w'as negative. The lips and mucous 
membranes were markedly improved, ssith only a few' small areas 
of residual leukoplakia. The gums were firm, the lingual papillae 
pronounced, and there was no tremor of the tongue. There w'as nor- 
mal motion of the neck, the thyroid was normal in size. Heart 
measurements were w-ithin normal limits, the sounds of gcx)d quality, 
the rhythm regular. Blood pressure was at a normal les'cl. Abdominal 
examination w'as essentially ncgJtis’c x*ith the liver and spleen no longer 
palpable. On pelvic examination the right ovary appeared to be 
normal in size. The skin was moist and of good tone, the nails firm. 
Extremities were warm. Dorsalis pedis and posterior tibial vessels 
were palpable bilaterally. There was no tremor of the extended fjn- 
gers. The reflexes w'cre slightly diminished in the upper extremities, 
normal in the lower. l.aboratory findings were all at normal Ics'cls, 
basal metabolic rate was -f-2 per cent, 

CASE G 

The fixth ca^e presents one of the most pronounced nutritional 
deficiencies In our group, complicated by scs’cral foci of infection, 
a marked endocrine dyscrasia, chronic g.istro-intcstinaI disease, reduced 
dietary intake, emotional upset, and trauma. Classification of this 
case is difficult, since every etiological factor mentioned in the or- 
iginal communication is included but infection seems to be the prin- 
cipal individual factor. 

The patient was 55 year old, white, married, business woman, 
W'ho complained of ill health of more than fifteen years* duration, 
w'itli such symptoms as extreme fatigue, headaches, colitis, weakness, 
nausea, vertigo, palpitation, sweats, anorexia, dysuria, insomnia, and 
loss of weight. She was first seen in consultation in 1942. Fifteen 
years before, following .a *'gum infection,'* the patient had developed 
osteomyelitis of the mandibb, because of w'hich she w'as hospitalized 
for eight months. During this period surgical intervention was re- 
quired on seven different occasions. Following one operative pro- 
cedure, apparently in the psjst-ancsthctic stage, she sustained a frac- 
ture of the mandible. Other complications arose W'hcn she con- 
tracted spinal meningitis of a mixed strcpiococcus-pncumococcus type. 
Later during the eight months* hospitalization she also dcs'clopcd 
mucous colitis, acute cholecystitis, acute hepatitis, and broncho-pneu- 
monia. Loss in weight amounted to some 60 pounds. 

Here we Jiavc infection, faulty dietary intake, and trauma as ob- 
vious etiological agents. Endocrine dyscrasia w'as a further etiological 
factor as disclosed by the follow'ing menstrual history. The patient 
at that lime was 40 years old. Catamenia had become somewhat 
irregular, with varying degrees of dysmenorrhea. Menstrual flow had 
increased, lasting seven to ten days, although her normal period of 
flow'ing had been only three or four days. Persistent flushes, head- 
aches, pruritus vulvac, mental depression, and palpitation had become 
increasingly pronounced over the past ten years. Thus endocrine 
dyscrasia of the thyro-ovarian type, complicated the case still further. 

Emotional disturbance also entered into the etiological picture as 
can be seen in the occup.ational history. The patient had been en- 
gaged in many business ventures, among them conducting a small 
chain of hotels. The responsibility involved in this enterprise ere- 
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accd such severe mcncal strain that it added to her physical diffi- 
culties. 

During the fourteen years between her hospitaliVation and the 
present consultation, the patient had fcJt poorly, and most of her 
earlier subjective complaints had persisted. For the three years di- 
rectly prior :o consultation, fatigue, weakness, headache, vertigo, joint 
pain, anorexia, abdominal distention, extreme constipation alternating 
with attacks of mucous colitis and insomnia had become pronounced. 
Fxtreme debility, with marked hypochromic anemia, follow'cd the 
slightest infection. According to the patient she had received mas- 
sive doses of iron by mouth, as well as parenteral injections of iron, 
arsenic, liver, and foreign protein, without correcting the anemia. 

Physical examination revealed a thin, pale, hyperactive individual, 
with dry thickened skin, and lustcrlcss, brittle hair. Pronounced edema 
of the upper and lower eyelids W’as seen, and considerable darkening 
of the skin pcri-ocularly. The conjunctivac were pale and the sclcrac 
were moderately injected. Ophthalmoscopic examination of the ocular 
fundi revealed slight irregularity of the discs on the nasal side, marked 
vascular tortuosity, arteriovenous nicking, and calibre changes of 
the vessels, with areas of light brown pigmentation throughout. The 
nasal septum was slightly deviated to the left, and the inferior tur- 
binates were somewhat hypertrophied. Areas of leukoplakia were 
scattered throughout the buccal mucous membranes, and some areas 
were seen on the hard palate. There were marked atrophic changes 
of the papillae on the dorsum and lateral border of the tongue. The 
pharynx was red, edematous, with some follicular hypertrophy. The 
thyroid was full, and small cervical adenopathies v/erc palpated. Par- 
tial ankylosis of the right tempcro-mandibular joint s\'as found. The 
heart was enlarged and the sounds were of fair quality, but somcw'hat 
distant. There was slight accentuation of the first mitral sound, and 
the second pvlmonic sound was greater than the second aortic. Blood 
pressure w'as low. Slight dulncss and somesvhat diminished tactile 
and vocal fremitus w*a5 found at the base of the left lung, with nu- 
merous medium crepitant rales. The abdomen was markedly dis- 
tended, with superficial tenderness. The liver * w'as palpable three 
fjpgcfA below the right costal margin, smooth and slightly lender. 
On deep palp.ation there was spasm and moderate tenderness over 
the gallbladder. There was some tenderness .along the course of the 
ascending and descending colon. Slight spasm with tenderness was 
evident at the left cosco-vcrtcbral angle. On auscultation peristalsis 
appeared to be markedly decreased. Pelvic examination revealed 
atrophic vaginal mucous membranes, with glistening areas. The uterus 
was of the senile type, the adnexa normal. Examination of the 
joints revealed crepitus in the larger joints, with pronounced Heber- 
dcn*s nodes at the intcrphalangcal joints of the fingers. The skin 
was thickened and dry, and there were numerous pigmented nevi 
throughout the body, with a large number of kcratotic dark brown 
papillae scattered over the upper and mid abdomen. , The extremities 
were cold, with beginning hallux valgus, and some clubbing of the 
fingers. There w'as coarse tremor of the extended fingers, and re- 
flexes w'crc hyperactive throughout, except for the knee jerks and 
abdominal reflexes which were somewhat diminished. Laboratory 
data were at low normal levels. Basal metabolic race was ~6 per 
cent. 

In \icw of the fact that obvious nutritional deficiency had existed 
for fifteen years, frequent parenteral therapy was essential. This 
consisted of massis'c doses of the w'holc vitamin B complex, thiamine 
chloride, pyridoxinc hydrochloride, amino acids, crude liver extracts, 
adrenal cortex hormone, insulin, and intravenous glucose. Small doses 
of endocrincs were administered parcntcrally, namely, alpha estradiol 
dlpropionatc, ketohydroxyesrrone, anterior pituitar) like hormone, and 
deproieinatcd pancreatic extract. Injections were given daily for a 
- short time, then on altcrnatirig days over a tw'c month period, and 
then twice a W'cek. Oral medication was also indicated, consisting 
of th>roid extract, alpha estradiol, vitamins A, C, D, C, the whole 
B comple.x, hydrolysed proteins, banana ponder, dechoJic acid, and 
mineral oil. 

After the first month of therapy, gallbladder drainage was done, 
with washings of essence of caroid and 50 per cent magnesium Sul- 
phate. Thickened, viscoui mucus, black-green bile, and crystals of 
black bile salts were obtained. Microscopic analysis showed large 
numbers of mixed bacteria. Two weeks later duodena! drainage 
was repeated. 20 cc. of 10 per cent solution of the sodium salt of 
dehydrochaltc acid was slowly administered intravenously, followed 
by 50 cC. of 50 per cent glucose, and the whole B complex with 
ascorbic acid 500 mg. An injection of regular insulin, Umw XXX, 


was given subcutaneously. The patient’s response was dramatic. .Be- 
fore the drainage the liver was tender, its edge could be palpated 4 
fingers above the pelvic brim, but within twenty minutes after the 
drainage an actual decrease in si?c and tenderness could be noted, 
the edge being palpable at a level 2 fingers bclosv the right couaJ 
margin. 

The patient improved repidlp following tbit procedure. Gastric' 
distress, distention, and nausea subsided. Attacks of mucous colitis 
became less frequent. Four weeks later a second duodenal drainage 
and' treatment was done, similar to the one just described, except 
that 10 ec. of a 20 per cent solution of dccholic acid was used. 
Following this treatmenr the patient had no' further major attacks 
of colitis. 

After six months of treatment the patient shosved a marked s)!. 
temic improvement, with complete absence of her major sj-mptenss. 
In the first two months of therapy she had gained 10 pounds in 
weight. For the first time in fifteen years her blood counts and 
chemistry attained normal levels, and have been maintained at thtse 
levels up to the present time. Over the past eighteen months tsvo 
major infections ss'crc overcome with the aid of penicillin, with com* 
parativcly little change in the blood picture and relatively littlt de- 
bility. The last infection was a severe nasal pan-sinustis which 
responded well to large doses of penicillin, and daily lavage of the 
sinuses. It is the author’s belief that the sinuses were the hidden 
focus of infection in this ease. 

At her last chcck-up examination physical findings corresponded 
with the subjective improvement. The hair was moist and of good 
luster, the scalp clean. Edema of the eyelids had completely sub- 
sided, and fundal examination revealed no increase in arteriosclerotic 
changes of the vessels. Nasal turbinates were more normal. Ungual 
papillae sacrc more pronounced, a few atrophic areas still reroalnin? 
at the tip and lateral borders of the tongue. The thyroid xas 
smaller, and only a few small cervical glands were palpated. Hcait 
measurements were nearly within normal range. Heart sounds were 
of good quality, regular, the first mitral sound was only slightly 
accentuated, and the second pulmonic and second aortic sounds were 
equal, lllood pressure svas at a more normal level. The abdomen 
was soft, with no tenderness nor distention, The liver edge was barely 
palpable at the right costal margin. Peristalsis was normal on aus- 
cultation. Pelvic examination revealed more normal vaginal mucosa. 
The joints were more freely movable, with somewhat less crepitus m 
the larger joints. The skin was moist and of good tone. There wai 
a reduction in the number of verrucous papillae on the abdomen, and 
a marked lightening of the brown pigmented nevi. Extreroitin were 
warm, dorsalis pedis and posterior tibial vessels were forceful on 
palpation. There was no edema of the extremities, and no tremor 
of the extended fingers. Reflexes svcrc essentially normal, tabora- 
tory data showed definite improvement. Basal metabolic rate was 


-\~2 per cent. 

Of particular significance in this case is the fact that a P"'”"" 
mucous colitis of thirteen years’ duration «'as entirely ' 

the prescribed therapy, with no recurrence over a two year prii ■ 
This fact further emphasizes the relationship between endocrine )i- 
crasia, avitaminosis, infective foci, and hypoproteincmia. 

The patient is now miintained on oral njcdication, with pjrcowrj 
injections once or twice per week. At intervals jnjccttdns base 
omitted for six to twelve weeks at a time, but oral ihcrap) ' 
uninterrupted. Recognition of recurrent mild symptoms has at i 
prompted the patient to voluntarily request extra "booster . 

Recently, a whole liver factor*, with added factors of 
B complex, and inclusive of the lipoids of liver, has been a 
the oral medications. This new factor is regarded as an 
therapeutic addition in this and similar 

the necessity for prolonged parenteral therapy, ft has bee P 
for too short a time to draw any definite conclusions a 
clinical evidence obtained over a four-montb period is mos 
A detailed report on this new whole liver factor ssil 


♦Material supplied through the cobrtesy of Rawl 
an. New York Trade name "Rawl ’X^hold-iver Vita^mm j 
lex Capsules,” each capsule containing: Uholc 
P0.0 mgs. containing all the lipoid and w-a.cr 
tetors a. found in whole liver; 0 

iboflavin 2.0 mgs.; niacinamide 5.0 ,a mf-I 






biotin fiOO.O mmeg. 
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mittcd later, when more clinical data arc available, and bated on a 
longer period of observation. 

On the ba.sis of tlic six case.s just discussed in detail, 
the role of infection in the production of nutritional dis- 
orders, by disruption of tlie synergistic action of vita- 
mins and hormones becomes apparent. Further sub- 
stantiation is provided in the fact that infection con- 
stituted the chief etiological factor in 60 jier cent of 
the original series of 200 cases. In every case jirevious 
therapy had been of little bentfit until active foci of 
infection were cleared, and vitamin and hormone flc- 
ficiencies were corrected by restoration of individual 
cellular nutritional levels through proper <liet and com- 
plete replacement therapy. Not until all of these fac- 
tors had been considered, corrected, and adjusted, could 
subsidence of subjective comjilaints, with correspond- 
ing improvement in physical findings and lalioratory 
data be obtained. 

Maintenance of iiormal levels over a long period of 
time is equally important. In order to accompli.sh this, 
no single therajieutic factor can lie neglected. For ex- 
ample. as illustrated in the si.xth case, in Ihe presence 
of gastro-intestinal disorder, absorption of ingested 
food or oral medication was embarrassed. Therefore, 
parenteral substitution therapy was administered dur- 
ing that, period in order to restore and maintain nu- 
tritional levels. After clearing up the gastro-intestinal 
■ upset, oral medication .sufficed. The same is true in the 
majorit)' of cases, that oral medication will be adequate. 
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for limited periods, once a precipitating factor like in- 
fection has been eradicated, and normal physiological 
balance is achieved. But it is imperative in all cases 
that constant observation be maintained in order to 
detect tho.se periods of mild regression, when a short 
course of ])arenteral therapy may be required to re- 
establish and preserve chemical Iralance. Only by con- 
tinued vigilance and observation can physiological bal- 
ance be achieved and maintained. 

CONCLUSIONS 

1. Infection constituted the chief etiological factor 
in 60 per cent of a series of 200 ca.ses of nutritional 
disorders. 

2. Six representative cases have been selected from 
the original .series for detailed discussion and analvsis. 

3. 'I'he jjrostate has been demonstrated to be a com- 
mon focus of infection in the male, but one which is 
frequently overlooked, or inadequately treated. 

4. Thera])}' must be directed toward eradication of 
all foci of infection, and toward restoration of vitamin 
and hormone deficiencies by complete substitution ther- 
a])}'. as herein defined. 

5. Pro]jer diet and substitution therapy, along with 
eradication of infection, in the.se cases attempts to re- 
.store to normal the chemical ])rocesscs which have been 
disrui)ted. By so doing, the synergistic activity of vita- 
mins and hormones can be re-establi.shed and normal 
nutrition and health maintained. 
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Diagnosis of the Diseases of the Pancreas 

By 
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I ^isEAsics of the pancreas and of the pancreatic duct 
are analogous to diseases of the liver and the 
Ijile-duct. 

In case of disintegration of tiie liver or the pan- 
creas, those substances that are produced or changed 
in their cells are liberated and enter the blood vessels 
in excessive amounts. In acute yellow atrophy, bilirubin 
and the aminoacids are augmented in the blood and 
urine. In acute hemorrhagic pancreatitis, amylase and 
.sugar are similarly increased. 

In case of stricture or obstruction of the ducts, the 
results are quite the same. More striking under those 
circumstances, however, is the defective digestion of 
foods, due to the lack of bile or steapsin and trypsin, 
respectively. 

If the bile duct is obstructed, the coloring of the 
feces, and resoqition of the fats and urobilin in the 
urine are reduced, whereas in the paiicreatic duct ob- 
struction, fat splitting and muscle filler digestion are 
lessened. As both ducts generally have a common ojjen- 
ing into the papilla Vateri. emptying of each one may 
be hindered. 

The increase of anqdase and sugar in the blood and 
urine after pancreatic duct obstruction is not permanent. 
Therefore, laboratory tests have to be repeated, if re- 
ults are negative. 'I'he reasons for this fluctuation 
re not quite evident. 

A small amount of diastase is found under normal 
onditions in blood and urine.' After e.xperimental liga- 
ion of the pancreatic duct, the anjylase in' the urine 
nd blood is highly increased for some time. We ob- 
erved" the quantity of diastase in the blood of the 
)ancreatico-duodenal vein to be not higher than in 
.jther veins. Therefore, we assumed that the diastatic 
ferment leaves the pancreas b}’ way of the lymph 
vessels. 

The intermittent increa.se after ligation or obstruc- 
tion of the duct may be due to changes in the accumu- 
lation or to destruction of ferment-jjroducing cells with 
subsequent increased absorption from time to time. 

What is the reason of the temporary hyperglycemia 
and glv'cosuria? Xormally, insulin flows through the 
pancreatico-duodcnal vein into the general circulation; 
When blood from this vein was taken from a dog, 
previously fed with carbohydrates, and infused into 
another depancreatized diabetic dog, %ve observed^ tiie 
disappearance of glycosuria for several hours. 

Ligation of the pancreatic duct has no significant in- 
fluence on the islets of Langerhans. Minor hypergly- 
cemia following the alxjve procedure, or an obstruc- 
tion of the duct, may, therefore, be due to a damage 
of insulin caused by the blocked and overflowing pan- 
creatic ferments. 

In disintegration of the pancreas, however, as m 


acute hemorrhagic pancreatitis, the destruction of the 
pancreatitic tissue includes the islets of Langerlian;. 
Consequently, hyperglycemia and glycosuria in that case 
are symptoms of a temporary dialwtes. 

In case of obstruction, the decrease or lack of pan- 
creatic ferments can be determined by means of a 
duodenal tube and examination of the aspirated dno- 
denal content. The results are more satisfactory after 
stimulation of the pancreatic secretion by previous ad- 
ministration of secretin. In this way, 'Diamond and 
SiegeF'= obtained good restilts. 

It is easier, however, to observe the feces after tk 
intake of foods, which arc digested exclusively li) the 
pancreatic ferments. In the early stages of the disease, 
or if the patient does not partake enough of those par- 
ticular foods, the deficiency may well be overlooked. 

Therefore, a test was suggested hy tlie author,*-’ 
with a sufficient amount of a fat which is digested 
only by pancreatic steapsin and which does not In- 
come rancid. Such a fat is Palmin. Other hydraied 
fats, however, may he used and may he found ada])l- 
nhle, such as “Crisco”. 

Faulty secretion or no secretion of steapsin rc'ults in 
lack of fat splitting in the stomach, together with 
coinshaped, wliite pieces of undigested fat in the stools. 

Simultaiwously, trypsin can be checked l)y the intake 
of a sufficient amount of dark meat. The undigested 
meat fibers reappear in tlie stools as red dots and can 
be detected even macroscopically. 

The procedure is the joUorving: 

1st Day: For lunch and dinner about a quarter of 
a pound of chopped dark l)eef, and a serving of 
mashed potatoes. Add to tiie mashed potatoes 1-2 
heaping tablespoonful of Palmin, or of another 
hydrated fat, stirring it, while the potatoes are 
.still hot. Only fats may be used which are ex- 
clusively split by the jiancrcatic ferments and do 
not get raiiciri. From this point on. all sloe 
should be kept for e.xaminatiou. 

2nd Day ; In the morning, on an empty stomach,^ 
level teaspoonful of sodium bicarbonate in 2!/- 
cc. of water. Half an hour later, a breakfast con- 
sisting of tea with sugar, and a serving of masno 
potatoes prepared with the fat as described a to\e. 
After 2^ or 3 hours the stomach content is as- 
jiirated and examined in the following waj . 

Reagents : 

1. Benzine puri- 
fied USP 50 cc - 

Benzene ad 100 cc 

2, Cuprum aceticum 3 gram 

Aqua. dest. add 100 cc 

A part of the aspirated stomach content is shaken 
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a (est tube, .with equal parts of Reagent 1. The tipper 
portion is poured into another test tube. Equal parts 
of Reagent 2 are added and shaken. If the upper por- 
tion of the liquid remains colorless, pancreatic juice is 
absent. (Positive Reaction.) Under normal conditions, 
a green coloring of the upper portion of the liquid ap- 
pears. 

In rare cases tlie test may show no abnormality, in 
spite of the fact that the disease is present. For in- 
stance, normal jiancreatic secretion was once observed 
in carcinoma of the head, because the jiancrealic duct 
was not compressed entirely by the surrounding tumor. 

In another instance of cancer of the head, a .small ab- 
scess developed in the obstructed jiancreatic duct, and 
penetrated into the duodenum, permitting a normal 
outflow of pancreatic juice. 
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the left diaphragm is immobile. 

'I'he most typical abnormalities which may be ob- 
served in chronic cases are the displacement and other 
abnormalties of the pylorus, bulb or stomach ; a wider 
arc of the duodenum ; changes around the papilla 
Vateri ; stasis in the descending duodenum ; and a 
highly enlarged gallbladder of normal shape (Cour- 
voisier) in patients with jaundice. 

If the islets of Langerhans alone are-affected and 
dialietes results, it may happen that a younger patient, 
unaware of being diabetic, suddenly shows symp- 
toms of coma, which may be confused with an acute 
hemorrhagic pancreatitis. Excruciating jiain preceding 
coma, described by us as “pancrealgia”'^, may be dif- 
ficult to .differentiate at first from acute hemorrhagic 
pancrcatis or surgical abdomen, especially if the urine 
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A higher nitrogen content of the feces. ■‘Azotorrhea” 
is inconclusive. The fecal nitrogen is not derived from 
the food alone. The characteristic symptom of reduced 
trypsin is the insufficient digestion of meat fibers. For 
that reason we suggested the expression of “Kreator- 
rhea” instead of "Azotorrhea”. 

The stools after such a diet are massive and soft, 
but not fluid. On the? contrarj-, we observed a lower 
water content than in normal stools. 'I'his may be due 
to the increase of fat and muscle fibers, which in turn 
do not absorb as much water as normal food resi- 
dues do. 

Another very important aid in the diagnosis of dis- 
eases of the pancreas is the roentgenological examina- 
tion. As has been, summarized recently®-®-'®. Even 
in cases where it is impossible to administer a barium 
meal, we have tyen the enlarged pancreas by means of 
a flat film". In ca.ses of acute hemorrhagic pancreatitis, 
a flat film can still be taken without difficulty. Often 


is not available for examination. Nevertheless, in the 
beginning, or within a short time, manj- a symptom 
may appear, which clarifies the coma. Besides other 
well known symptoms, the jiresence of soft eye bulbs 
and extremely low blood jiressure'® have been ob- 
served b}' us as regular earl}' symptoms. 

SUMMARY 

Diseases of the pancreas, such as acute hemorrhagic 
necro.sis and .stricture or ob.struction of the pancreatic 
duct, or of tlic papilla Vateri, have some analogy with 
acute yellow atrophy of the liver and obstruction of 
the common bile duct, respectively. 

Determination of amylase and sugar in the urine and 
eventually in the blood, examination of the gastric con- 
tent and the feces by the method described, are recom- 
mended ; roentgenological examination by a flat film or 
after a barium meal intake are important. 
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PatKosencsis of Acute Infectious Hepatitis 

/•V 

josKi'fi f. f.i )0(>.\r,\x. 1). 

t i.r.v i;t, \.M>, OHIO 


'■y^nr, otsKASE wliicli lui' conic to (<• Icoown n- “.'iciitc 
infcclioii*. tiopntitis" hn-. k‘eii c.'iiM ‘Va- 

lurrlint jnutHlicc.” "cpuieniic }i!‘p;ilii!'>," etc. IVcnciit 
ti-vc of tlic term “naite infection.', hepntilis” '•icnj,- from 
the more aminite koowlal^e of t!ie liivtojenholoi^i r-f 
the <Ufc<Tv accunmlatcfl recently in ronjiinction with 
the development of the teclmitjuc of iiwr hiopsy*-*. 
In deRTilnnc the cliinVnl .a'.pect'. of acute infections 
hepatitis anthor.s stress the effects of the disease which 
pertain to the li\cr ninl therefore assume that it is 
primarily an affection of the li\er: the )m)'')rtnnfe of 
concomitant jiatholojjic elinnKCs i:i oiIkt oyeans t- «>n' 
ally suliordinated. 

In stndyint,' the sy mptnnirifoIo;iy ami hiNiraturi data 
of 53 .soldiers with acute infections licjiaiitis m an 
overseas hospital, it seeme<! that we were dealmc; with 
a disease which was more genera If/ed. 

Because the liter I's the cardinal organ invohed in 
tilts illness, the tendency has heen to focus attention on 
llie findings ixirlinent to that organ, 'i'iie icterus and 
hiluria ftlark urine) which appear so regularly in this 
di.scase arc tmeqnitocally linked to the damage which 
tlie liver has su.staiitcd; anorexia, nausea, fiam in the 
tipper nhdonieii .and vomiting iminl also to liscr in- 
volvement; nor can .such finding.* as abdominal ten- 
derness, day colored .stools, pruritus, pyrnsi.^, erueta- 
(ions, postjirandial liistress and flatus appearing in 
the course of this flhicss he eonshlered in any other 
light. Conversely, it is well known llint during the 
illnes.s, especially at the onset there occurs fever, Iicail- 
ache, chill.s, gencr.aliyed aclics and pains, cory/a, sorv 
throat, cough, chest pain. etc. It has heen assimicd 
heretofore that at least .some of these symptoms — 
fever, diills, headache — arc tied in somehow with the 
infection of the liver. Yet it is difficult to correlate 
this symptomatology with a .syndrome .siiecifirally af- 
fecting the liver inasmuch as it i.s non-sjiccific in char- 
acter and appears to he no different from that com- 
mon to v'arious infectious disea.ses. Akiiough the 
early symptora.s, the fever, chill.s, etc., are relegated lo 
the background liy the more striking synijitoms (jaun- 
dice et a!) we feel that the relative importance of these 
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less .sjAi-ifu- m.anifestatiuiis should not he negated. To 
Us t/if feuT, dnIJs, ho.ad.tdic and ripper rc-'jiimor}' 
fimlings ('in this illness) .app^rs to suoyt-j !)(« evid- 
ence of a sy st(.ni|r disca.,.. 2ndi a« inflnenra .and rckad 
infections. 

In sujij.nrt of (he view that acute iiiiectioiis liepi- 
titis is a systemic process evidence of the ociurrenfE 
in iliis illnes.. of sjdononicgaly. lymjihadrnopathy and 
changes in the heni.atopoieiic system will l>o iircscnfcd. 

TflK Sf’BKK.V 

There is iieijiieutly mentioned in the literature 
splenic vnlnrpcwent in nente mfeeliuii' liejwlilis. The 
large majority of them reports, however, jtoinf la 
low iiicklence. W'c ohs<-r\e') sp)(.iii)rneg.ah in kS \<cr 
cent Ilf otir [wilients by use of day to day {•erai'do'’. 
The sjdeiiiV and hepalie enkirgemeiit v.vis lesimlle pre- 
eiit e.irly in the course of tliv disease aiul the 'plecri 
tlecreaseil in sj/e somewhat K-forc tiie liver (a* de- 
termined liv pereiissioir. ) 

( >ur findings of a high incirlencc of .vpicn'imegaly 
ill hepatitis are sujjported by the rei«'rts of Wayhtirn 
who found an enlargement in 11 of 20 eases nf anite 
hepatiiis and of observers in Palestine who fouitd ar 
enlargement in by far tlic majority of their patient''- . 
It is interesting that about three-unirtl!,s of the ter- 
minal ca.ses of acute infections lieftatitis e.vaniitied h* 
Lucke*' presetiterl an enlarged spleen at autopsy. He 
<iescribes ill the early st.ages of the fli'C.a.'ic a proan- 
neuve of the lymphoid tissue wliich he .ascribcfl bis 
cellular proliferation. In Lticke’s o(iinion the --aws 
agent vvhidi damages the liver e.vcitc.s a similar rc.actne 
process in the spleen. An analogous simultaneous en- 
largement of the spleen and liver i.s observed in i”' 
fcclions mononucleosis (LandoUi*). 

The difncuUy in perceiving moderate degrees oi 
.splenic enlargement hy jialpation is common ’ 
dinidans. However, it is interesting that those authora 
who employed supjdcmentary measures such, as tw 
roentgenogram ( Finks and Bliimberg'®) or percussio.^' 
(this author) in order to ferret out enlargement ol ' ; 
organ obtained significantly higher percentages 
splenomegaly than they were able to attain by ' • 

It is evident that tlic occurrence of splenomegaly 
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acute infectious hepatitis is not a cliance finding Jnit 
rather an inherent part of the syndrome. 

LYMPH NODES 

Although our examinations during the icteric stage 
of the illness did not reveal lymphadenopathy the re- 
])orts of other observers indicate its occurrence as, a 
rule during the preicteric stage. Lymphadenopathy in 
the course of acute infectious hepatitis f according to 
Barker") is striking and frequent f81 percent). Even 
in recurrent hepatitis the same author mentions the 
presence of low right-sided, deep cervical adenopathy! 

A clue to the pathologic nature of the Ijanphadenopatln' 
can he gleaned from a statement of Eox'^ that the 
lymph nodes at times showed some reticuloendothelial 
In-perplasia at post mortem. 

BONE MARROW 

Alterations of the hematopoietic system in hej)atitis 
has been recognized by many authors. 1'Iiere is no 
more complete description than that contained in the 
verj' excellent treatise of Jones and Minot (1923)'3. 
They consistently noted in the peripheral blood a reduc- 
tion in the number of red blood cells and of the hemo- 
globin which is most marked shortE after the height 
of the jaundice. There is usually an increase in .the 
blood platelet count at this time. In our scries of pa- 
tients the average red blood cell count dropped to 3.5 
to 4 million'i cells per cubic millimeter and the hemo- 
globin to 12-13 grams. 

The total white count may be found increased 
slightl}’ early in the disease hut this is followed by a 
fall in the number of white cells. In our series the 
white count varied from 2450 to 9900 cells per cubic 
millimeter. As with the total white count the differ- 
ential count is normal in the initial stage of the disease 
although a polymorphonuclear leucocytosis may occur. 

As the white count decreases there is an absolute rise 
in the number of lymphocytes and large mononuclears 
becoming most pronounced at the height of the jaun- 
dice or shortly thereafter when the lymphocytes amount 
to as much as 50 per cent and the mononuclears may 
reach 12 per cent of the total count. 

The most characteristic feature of the white cell 
count is the occurrence of immature and abnormal 
lymphocytes and large mononuclears. Vacuolization 
of these white cells is commonlj- observed and with the 
associated lymphadenopathy and si)lenomegaly suggests 
a relationship to infectious mononucleosis, particularly 
since the latter condition is often associated with hep- 
atic swelling and the presence of urobilin and urobil- 
inogen in the urine (Landolt®). In our cases the Paul- 
Bunnell test was found invariably to be negative. 

DISCUSSION, 

It is evident from this data that acute infectious 
hepatitis is characterized not onlj' by pathologic in- 
volvement of the liver but also by concomitant changes 
in the spleen, the lymph nodes and the bojie marrow. 

As mentioned previously this tends to substantiate the 
sj'Stemic nature of the symptomatology which ushers 
in the disease. Thus during the preicteric stage of 


I NKECTIOUS H FvPATITlS 

hepatitis there is often seen a sudden onset with frank 
chill or chilliness, fever reaching a daily peak of 102° 
E., sometimes 103-104° F.. for a j)eriod as long as 4 
to 5 da}-s accompanied by headache, weakness, malaise 
and generalized aches and j)ains. At this time one finds 
the respiratory .system affected frequently by rhinitis; 
sore throat, cough, chest pains and occasionally rales 
are present in the lungs. It is understandable that the 
diagnoses which are made on these patients at that 
time are not acute infectious hepatitis but influenza, 
upper respiratory infection, nasopharyngitis, tracheo- 
bronchitis and acute bronchitis. 

It seems to us that the predominantly systemic symp- 
tomatology occurring with regularitj^ at the onset of 
this illness is in conformity until the criteria of a virus 
infection. For e.xample. it is well known that the non- 
specific symptoms, i. e., the chills, fever, myalgia, etc., 
herald the appearance of many, if not all. virus infec- 
tions. CertainE the common occurrence in hepatitis of 
bradj'cardia, a relatively slow respiratory rate and 
ieucopenia lend strong .support to this as.sumption. 
Furthermore, the objective findings observed in the 
upper respiratory tract in our cases seem to differ 
little in character from those of influenza and other 
virus infections.' Finally in harmony with our assump- 
tion on clinical grounds of a “virus tyjie” of infection 
a preponderance of experimental and epidemiologic 
evidence points to a virus as the causative agent of 
acute infectious hepatitis. 

It seems logical to attempt to correlate this data of 
the etiology, symptomatology and pathology in acute 
infectious hepatitis. The evidence of involvement of 
the spleen, lymph nodes, bone marrow and liver, shown 
above, seems to be quite conclusive. These organs 
constitute the principal components of the reticulo- 
endothelial system. Inasmuch as a virus etiology can 
hardly be denied how does this agent fit into the path- 
ologic picture? In addition to providing a basis to 
exjdain the non-.specific, generalized symptomatology 
in hepatitis, viruses are known to exert a profound 
effect upon the reticulo-endothelial .system. Therefore, 
it follows that acute infectious hepatitis may be vis- 
ualized as a disease of virus etiology with pathologic 
alterations in the component parts of the reticul- 
oendothelial system. 

If one accepts such a concept of acute infectious 
hepatitis as a disease of the reticuloendothelial system 
there remains to be explained the position of dominance 
which the liver assumes in the whole picture. 

VVe believe that the liver of soldiers who develop 
hepatitis becomes markedly depleted of its protein 
and glycogen stores in the wake of the rigors of war- 
fare. In at least 20 of our 53 patients there was 
obtained a history of having been in continuous com- 
bat for periods ranging from one month to as long 
as 10 months preceding the attack of hepatitis. These 
soldiers were obliged to .subsist mainly on field rations 
during these combat periods. Over and above the fact 
that troops tend to lose their appetites in the heat of 
action they did not reli.sh the field rations at any time 
and consumed onlj’^ a fraction of it. To illustrate, 
some soldiers preferred the dinner ration and omitted 
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breakfast and supper; others selected cheese and 
crackers or a bar of chocolate, discarding the remainder. 
In other instances only spam and/or corned beef were 
available, and these soon became monotonous and were 
shunned entirely'. The opportunity to partake of hot, 
■palatable meals presents itself only rarely' to combat 
troops. One patient was admitted to our hospital 
from a German prisonen of war camp where he had 
been confined for over three months and was forced 
to subsist on ^ diet composed of soup ("made up of 
flour.and water) and one slice of a poor-grade bread 
('y'ielding an estimated 423 calories). The weight on 
admission was 37 pounds below his normal. Many 
soldiers lost up to 25 pounds in a period immediately 
preceding the onset of the illness and some of them 
noted subjectively an increasing sense of fatigue. 

From the above evidence it is apparent that the nu- 
tritional state of many' soldiers in our series had al- 
ready deteriorated at the time of their infection. The 
fact that there has been recorded an increased inci- 
dence of jaundice among soldiers in almost every war 
tends to confirm our observations of a close associa- 
tion between an inadequate physiologic state of the 
liver and the occurrencee of liver damage. In \\'orld 
War II Cameron® noted that there was a heavy inci- 
dence of the disease particularly following periods of 
active service in the field. Epidemics in our armies in 
the South Pacific and in the ^lediterranean zones have 
been designated appropriately “campaign jaundice'’"*. 
In the South Pacific theatre many' of the cases came 
from Guadalcanal during a period when combat fa- 
tigue and exhaustion were more pronounced than at 
any' other time during hostilities'®. Large numbers 
of cases were observed during the Napoleonic wars 
»and this disease was also descrilied during the Amer- 
ican Civil War, the Franco-Prussian War, the Boer 
^^'^ar and the First World War. The French have 
termed this disease “jaunisse de camps.’’ (Dietrich'®). 

The direct effect of subminimal diets on the func- 
tional state of the liver is brought out strikingly in a 
recent work'’. These authors noted an incidence of 
67.7 per cent icterus in a group of Negro atiults suf- 
fering from lobar pneumonia. They' discerned the im- 
portance of malnutrition brought on by a diet of “fat 
side meat, corn meal, overcooked turnip greens, and 
sorghum” obviously deficient in protein and the vita- 
min B complex. These investigators simulated this 
diet in animals and proved that the complication of 
jaundice during the course of pneumococcus pneumonia 
appeared only in those animals in which a nutritional 
deficiency' had been induced. In a series of hepatitis 
cases Fox '2 pointed out that the monotonous diets com- 
mon to Espirito Santo make plausible the possibility in 
that region of a dietary deficiency as a predisposing 
factor. 

The experimental production of liver changes by the 
employment of diets deficient in certain elements of 
the vitamin B comple.x supports a possible predisposi- 
tion of the liver to damage by hepatotoxic agents'®-^'. 
Starvation for a period as brief as 24 hours has a pro- 
found effect in depleting the hepatic glycogen in a rat 
and also intensifies to a great degree the susceptibility 


or Digestive Diseases Voiusiru 

'N’uMEri 1 

of the hepatic cells to injury by chloroform”. More- 
over. It has been shown recently in animals that "in the 
course of protein dqiletion tlie liver loses protein” 
ilecreases in size and liecomes soft and fatty Addis’ 
Poo and Lew^" found that the loss of protein from 
the liver during a fast is much greater than the loss 
of protein of various organs and tissues of the hodr" 
In the presence of hypoproteinemia biliary ohstniction, 
chloroform anesthesia and arsphenamine treatments 
cause much more injury to the liver cells than they do 
in the well-nourished patients or well-noiirishetrani- 
mals. It would seem that the most probable deficiena 
responsible for the increased susceptibility to injure in 
the unfed animal or human, is its .stores of protein 
which have been shown to be diminished in the Ixidi 
tissues and especially in the liver^*'. “It is not just 
a flight of fancy to consider that the delayed liver in- 
jury as displayed by some human beings may be related 
to their dietary regime”’®.' There can be little doubt 
that the liver of many soldieis, as those descrilied here 
is so depleted of protein and glycogen that the immuno- 
logic response to infection is greatly impaired. It seem': 
reasonable to assume that such a liver would be espe- 
cially vulnerable to damage to its own structure. 

The frequent occurrence of acute infectious hejia- 
titis in patients convalescing from wounds, appendicitis 
and in the course of some other illness as malaria, 
dijihtheria or scarlet fever, is well recognized". Snell. 
Wood and Meienberg’^ recognized that the disease wa' 
more severe and jirolonged when if developed in sol- 
riiers under combat conditions in whom there was a 
background of malaria, dysentery or malnutrition. The 
onset of hepatitis in 1 1 of our patients in the course 
of their treatment for wounds and injuries is sig- 
nificant. At first one is apt to conclude prematurely 
tliat we were dealing solely with so-called “homologous 
scrum jaundice,” i. c., that the icterogenic agent had 
been introduced into the blood stream ria the admin- 
istration of blood or plasma. It is necessary to point 
out that these injured soldiers manifested over and 
aliovc this several jiertinent features bearing nixm the 
ability of the body to withstand such an infection 
Ever present in these convalescing .soldiers was a hiy 
tory of combat and its attendant components insui- 
ficient food intake and fatigue (.see above), loss ^ 
blood, the stresses of anesthesia and operations, and 
the administration of drugs, especially chemothera- 
peutic drugs. It is not too far-reaching to visualize 
that the e.xhausting effect of these factors on the pro 
tein, glycogen and vitamin content of the liver ol a 
wounded man, should, at least theoretically, make him 
susceptible to any type of hepatotoxic agent. 

In our series the incidence of other factors 
to produce hepatic damage was quite low. Two o e 
patients gave a history of hepatitis prior to the 
attack and three of the soldiers were undoubtedl} a 
coholics. Neither of these elements seem to be s a - 
tically significant in the pathogenesis of hepatitis. 

One is able to reconstruct from this data wha 
visualize as the course of events in acute infe ® 
hepatitis. First, the high incidence of this ‘ 

armies, especially' in combat troops with the a 



29 


Patiiogi;ni:sis oi^ Acutic Inkkctious Hepatitis • 


Jour. D. D. 

January, 1947 

panying inadequate intake of food, suggests the ex- 
istence of malnutrition on a grand scale. Second, the 
result of under-nutrition is very, likely a depletion 
of the normal content of jirotein and ghxogen of the 
liver to the extent that the normal physiologic, which 
includes the deto.xifying and immunologic, function is 
impeded. In other words, the liver would he suscepti- 
ble to damage by toxins, sulfonamides, etc. A further 
drain on liver function may be imposed by the ex- 
istence of draining wounds, fever and anemia. Third, 
infections are of course highly transmittible in large 
groups. The symptoms at the onset of this illness 
are generalized and nonspecific much as in any other 
virus infection and there is usually no clue that the 
liver is involved. Fourth, the reticulo-endothelial sys- 
tem, namely, the liver, spleen, lymiih nodes and bone 
marrow appears, to be the seat of the fundamental 


pathologic changes in this disease. Finally, after the 
signs of infection, fever, upper respiratory signs, etc., 
liave disappeared, there supervenes the stage of the 
disease in which the tj'pical manifestations of liver 
damage predominate (icterus, liiluria, etc.). In ef- 
fect this hepatic stage heretofore has been considered 
as representative actually of the disease itself. 

CONCLUSION 

To conclude, acute infectious hepatitis may be viewed 
as a generalized infection of virus nature which at- 
tacks the reticulo-endothelial system — spleen, hmiph 
nodes, bone marrow and liver. In cases such as in 
undernourished soldiers in whom the liver has been 
depleted of its protein and glycogen stores, there re- 
.sults the characteristic pathologic changes in the liver 
and associated symptomatology of this disease. 
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OF the most important functions of body fat 
is that of a concentrated reserve fuel ivhich may 
be formed from any of the organic foodstuffs. Other 
functions of this depot fat are: protection from me- 
chanical injury, prevention of rapid heat loss when 
exposed to cold, and its use as packing and support to 
visceral organs. Fats are readily stored, forming one 
of the main sources of energy, contain fat-soluble vita- 
mins, and, by slowing the peristalsis of the stomach, 
produce a desirable sense of comfort and satiation. 

Certain unsaturated fatty acids, linoleic, linolenic or 
arachidonic acid, have been found to be nutritionally 
essential, just as we consider certain of the amino acids 
essential, i.e,, thej' cannot be synthesized at all or not 
in sufficient amounts by the organism. Tliese fatty 
acids must therefore be supplied to the body by foods. 
Of interest are the observations of Burr that normal 
growth and health of rats requires the jtresence of cer- 
tain unsaturated fatty acids in the diet of these animals. 
Evidence is accumulating that in human beings the ad- 
dition to the diet of one of the above mentioned un- 
saturated fatt}' acids may have a beneficial and cura- 
tive effect on eczematous children. The recent sugges- 
tion that the administration of unsaturated fatty acids 
improves resistance against the common cold, requires 
confirmation. Evans and Lcpkoi-sk)’ have shown 
the sparing action of fats on vitamin B in the rat. 

Phospholipids and sterols are both essential to the 
normal structure of each cell as well as to functions 
of the body. Cell membranes arc composed of jwo- 
tein and lipids, varying in kind and proportion, and 
apparently determining jjermeability, secretion, absorj)- 
tion, etc. Also, cell protoplasm is regarded as con- 
sisting primarily of proteins and lipids. Sterols and 
lipids compose the larger part of the entire nervous 
.sj'stem. The bile acids and a number of hormones 
are sterols. 

This paper will be limited to a discussion of the 
fats, their importance in nutrition, their dige.stion and 
absorption in the gastro-intestinal tract, and to the 
disturbances of these processes and their sequelae. 

Fats are substances widely distributed in the animal 
and plant world. Having a content of carbon and 
hj’drogen of 100%, thej- are the richest source of en- 
ergj', liberating 9 calories per gram. Alost of the 
fats used in human diets are of low melting jioint and 
therefore, are easily digested. The value of 9 calories 
' per gram of fat represents the physiological fuel value 
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of fat, known as the Atwater and Bryant factor. In 
the calorimeter, when undergoing oxidation, fats yield 
9.45 calories per gram, while the above phvsiological 
value allows for that part of fat lost in the proce.«cs 
of digestion and absorption. The often quoted value 
of Rubner, 9.3 calories per gram, was derived from 
exjreriments with dogs, and does not represent the loss 
in digestion as occurs in man on an ordinary mi.xed 
diet. This factor is of great practical importance in 
nutrition, for the fat in an average' meal can supply 
about 20% of the necessary calories, thus diminishing 
the bulk of ingested food. This is of primar}' im- 
portance in instances of high energy requirements, 
such as hard work or in cold climates f Sherman, 1937). 

Until recently it was believed that man, under nor- 
mal circumstances and without hard work, could get 
along quite well on a very low fat diet, and experi- 
ments are reported in which subjects maintained them- 
selves for six months on a diet containing only two 
grams of fat per day without any harm, Contraiy 
to these e,xperiments, experiences in Central Europe 
during the first world war conclusively showed that, 
when fat consumption is greatly restricted, premature 
hungdr and reduced ability for hard work Iiecame 
apparent. The attempt to supply the needed calories 
by large amounts of carbohydrate jiroducecl discom- 
fort and disability which was attributed to increased 
fermentation in the gastro-intestinal tract. 

Fats may have harmful effects on the human Iiody. 
'Phere is no question that overfeeding of fat easih 
irroduces obesity in most human beings, a condition 
which may favor the development of metalrolic dis- 
orders. Obesity and dinbete.s are frequently seen to- 
gether, and from clinical e.xperience it is a known fact 
that in patients with a mild diabetes weight reduction 
may Iiring about a clinical cure of the diabetes. Hie 
frequent occurrence of gout and obesity in the .same 
patient is an old clinical observation. The concept of 
Itypercholesteroleniia as one of the causative agents m 
the development of arteriosclerosis is generally accepted 
today, although not proven conclusively. The result^ 
of older e.xperiments, in which arteriosclerosis was pro- 
duced in rabbits by a high cholesterol content in the 
diet, cannot be applied to man. Another factor against 
the latter concept is that, while prior to the advent o! 
insulin the high blood cholesterol content was btanieii 
for the high incidence of arteriosclerosis in dialietfc. 
we can now prevent the hypercholesterolemia by proper 
management and yet, the incidence of arteriosclerosi; 
in the diabetic has not decreased. Another group o 
metabolic disturbances in which restriction of fats 
supposed to have curatii'e effect, are certain xantho- 
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matoses, disease.s in whicli due to unknown metabolic 
factors, there is an alinornial- accumulation of chol- 
esterol in the skin, tendon sheaths, muscles, and many 
other organs. 

Fats and oils are neutral esters of a triliydric alco- 
hol, glycerol, and consist of three fatty acid radicals and 
one molecule of glycerol. The prominent fatty acids 
of the human organism are palmitic, stearic, and oleic 
acid. Phospholipids are ‘‘substituted fats” containing 
nitrogen bodies and jihospliorus ; sterols, including 
cholesterol (the most important member), are unsap- 
onifiahle substances, liave some of the ph 3 'sical prop- 
erties of fat.s, hut liave no chemical relationship to 
them. 'I'he pliospholipids are usually subdivided into 
lecithins, cephalins, and sphingomyelins. A sub-group 
may be included, called the glycolipids (cerebrosides, 
galactolipins). 

During dige.stion and absorption of fats, a compli- 
cated mechanism is set into action involving nervous 
refle.xes, humoral mechanisms (enterogastrone), secre- 
tion of bile, of pancreatic and of intestinal lipase, and 
a process of phospliorylation and resynthesis in the 
epithelial cells of the intestinal mucosa. In order to 
comprehend deficiencies of this mechanism, it is nec- 
essary to review briefly the fate of fat passing through 
the gastro-intestinal tract. 

'Die first fat splitting enzyme encountered is the li- 
pase of the stomach, which is present onlj' in traces in 
the adult and probably plays no jiart in normal fat di- 
gestion. In infants, gastric lipase is supposed to play 
a larger part in fat digestion than in the adult. 'Die 
most powerful fat splitting enzyme is secreted by the 
jiancreas and, under normal conditions, suiiplies the 
larger amount of the enzj'me. The secretion' of this 
enzyme begins with the intake of food, increases when 
the ingesta enter the duodenum, and lasts for two or 
three hours. This secretion is partly controlled by a 
series of reflc-ves through the vagi (psychic reflexes), 
by chemical substances, and last but not least, bj' se- 
cretin and pancreozymin which arc liberated from the 
mucosa of the upper pari of the small intestinal tract. 
Secretin and pancreozymin, are carried from the small 
intestine by the blood stream to the pancreas and act 
bj' direct stimulation of the jiancreatic cells. Mellan- 
by’s theory, still quoted in recent textbooks, that bile 
is essential in the absorption of secretin from the in- 
testinal muco.sa and thereby in the .stimulation of pan- 
creatic secretion, was disproved by Lueth and Ivy and 
by 'I'homas and Crider. 

'J'he pancreatic lipase is jiowerful enough to digest 
fat bj' means of .splitting the largest part into glj'cerol 
and fatty acids; nevertheless, digestion and absoiqition 
of fat is normal only in the presence of bile. Bile en- 
hances the action of lipase, increasing its splitting ef- 
fect on fats; bile plus fattj' acids emulsify the fat 
globules, reducing their size and lowering their surface 
tension; bile, b)' its hydrotropic property renders the 
fatty acids more soluble and better diffusable. During 
the interdigestive periods, bile is stored and concen- 
trated in the gallbladder. 'Die gajlbladder bile is readity 
available for fat digestion and is discharged soon after 
the first chyme passes the pylorus (Pavlov’s igniting 


bile). 'Die flow of bile is a continuous one. During 
dige.stion an increased volume of bile is delivered into 
the duodenum. 'Diis is due to two mechanisms. 'Die 
first mechanism is due to the cholagogue effect of 
cliolecystokinin, a substance jiresent in the upper small 
intestine which is liberated by gastric chyme and which 
acts by stimulating the gallbladder to empty. 

'Die second mechanism is largely due to the choleretic 
effect of gastric chyme and of bile salts. 'Die greater 
part of the bile salts, after being .secreted are reab- 
.sorbed, reach the liver via the portal circulation fenter- 
ohepatic bile salt circulation), and stimulate further 
secretion of bile. 

'Die intestinal muco.sa produces le.ss lipase than the 
pancreas, but the intestinal lijiase is im])ortant; thus 
in the absence of the pancreas, or ligation of its ducts, 
relativelj' large amounts of fat may be digested (Be.st 
and Taylor, 1945), 

'J'he process of fat absorption begins in the duo- 
denum, and is practically comjileted in the lower Je- 
j’unum. About 60% of the ingested fat can be re- 
covered in the thoracic duct and the remainder in the 
portal circulation. The important work of Frazer has 
shown that so far as long chain triglycerides are con- 
cerned, as much as 60% of the absorbed fat may pass 
through the intestinal cell membrane as finety dispersed 
particles of unhydrolysed fat. 

During the, process of absorption fatty acids are 
resynthesised to neutral fats, but changed in character 
to more closely resemble the body fats. This resyn- 
thesis is jireceded by the formation of iihosphoiipids 
in the intestinal epithelium ( a process called phosphor>’- 
lation) and seems to be an active, vital property of the 
intestinal mucosa. ' Verzar’s statement that the adrenal 
cortex controls this mechanism has been contradicted. 
Recent experiments have proven that defective fat ab- 
sorption in adrcnalectomized animals, or the steatorrhea 
found in Addison's disease, can be controlled by re- 
storing the normal sodium and potassium balance by 
the administratio’i of large amounts of sodium chloride, 
as well as by adrenal cortical extract (Pedvis, 1943). 

Parts of the absorbed fats- are used as a source of 
energy', while parts are carried to the fat depots of the 
body where they are stored and called ujjon in times 
of need. .Smaller amounts become desaturated in the 
liver and are used for metabolic imrposes of the bod)'. 

-According to Schmidt and other authors, about 94% 
of the ing^ested fat.s are absorbed and only 6% lost in 
the feces, where they can be recovered as neutral fats, 
fatty acids, and soaps (see Anderson, 1945). 'fhese 
fractions occur in the feces in relatively constant pro- 
jjortions and, although there is a great range of varia- 
tion. certain values have been accepted as standards. 
Schmidt, Foww'tather, and Sperry, having done ex- 
tensive research in this field, state that the average 
amount of total fat is about 18% of the dry matter 
of the fresh stool (dry matter being 21% of the fresh 
stool ) ; cases with more than 25% have to be consid- 
ered as pathological and indicate either deficient di- 
gestion or deficient ab.sorption. Neutral fat consti- 
tutes 7% of the dry matter of the stool (42% of the 
total fat). Amounts larger than 11% (or more than 
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50% of total fat) lead us to susjject disturbances of 
fat digestion due to some pancreatic pathology. Fatty 
acids and soaps (together about 10% of the dry mat- 
ter) should not exceed 15% of the dry matter or 75% 
of the total fat, higher figures being indicative of de- 
ficiencies in absorption. However, it should be lK>rne 
fn mind that, in order to conclusively prove abnormal 
amounts of fat in stools (steatorrhea) repeated ex- 
aminations on a standard diet, like that of Schmidt, 
containing 120 grams of protein. 111 grams of fat, 
and 190 grams of carlx)hydrate, are absolutely nece.s- 
sary. Such standard diets are important because it 
has been sho^vn of late that the normal gastro-in- 
tesrinal mucosa is able to excrete fat itself even on a 
completely fat-free diet and during starvation (endo- 
genous fat). 

• In ca.ses of total obstruction of the pancreatic duct, 
and in severe deficiencies of absorption, fat can be 
seen micro.scopically', the stools having a characteristic 
greasy appearance. However, if the fat content of 
the feces does not exceed 30%-35% of the <lry mat- 
ter (20% is pathological), it may remain occult and 
it may have to be detected microscopically or chemic- 
ally. For practical purposes stool smears are stained 
with Sudan III. Fatty acids show up as light orange 
tinted flakes, or as needle-lifce crystals which do not 
stain; soaps are seen as yellowish amorphous flakes, 
or as coarse crystals which do not stain; and neutral 
fats present themselves as deeply orangfe stained large 
and small droplets. With some experience it is pos- 
sible to obtain m’th this method a clinically useful esti- 
mation of the relative amounts of the different fat 
fractions; however, in Ixtrderline cases, chemical pro- 
cedures must l>e used. 

According to the causative factors the disorders ac- 
companied by abnormal fat excretion are classified into 
three main groups: Defects in the process of fat di- 
gestion, disturbances in fat absorption and one miscel- 
laneous group. We propose the following clinical 
classification : 

I. Excess fat excretion due to defects in the process 

of fat digestion, 

A. Steatorrheas associated with interference with 

bile secretion. 

1. Obstructive jaundice 

2. Disorders of the biliary system 

3. Biliarj' fistula 

B. Steatorrheas due to pancreatic disorders. 

II. Excess fat excretion due to defects in the pro- 

cess of fat absorption. 

A. Celiac disease 

B. Xon-tropical sprue 

C. Tropical sprue 

D. Chronic morphine poisoning or phlorhizin 

E. Addison’s disease 

III. Excess fat excretion associated U'ith miscellane- 
ous disorders. 

Rapid passage of material in the gastro-in- 

testinal tract (e.g, diarrhea, gastrectomy). 

B. Blockage of lacteals 
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1 . Tuberculous enteritis 

2. Me.senteric lymphadenitis 

3. Tumors involving the mesenferv 

C. Diminished absorptive surface of tiie small in- 
testine (e.g. malrotation with short small in- 
testine; generalized polyposis, etc.) 

Ad. I -A. The complete or partial lack of hik m 
steatorrheas due to defective bile secretion makes ade- 
quate absorption impossible in spite of the presence 
and activity of the lijiolytic enzymes. Large quanti- 
ties of neutral fat, fatty acids, and soaps in relatively 
normal proportions appear in the stools, giving them a 
characteristic greasy api^earance. The ab.sence or the 
presence of bile pigments and their derivatives in the 
stool and in the duodenal content are ini])ortant dif- 
ferential diagnostic features in these conditions. 

Ad. I-B. Pancreatogenous steatorrheas with defi- 
cient secretion of lipase may Ire due to pancreatic cyttk 
fibrosis, to pancreatic duct stones, to comiiression of 
the pancreatic ducts, to sequelae of aaite inflamma- 
tions of the gland, or it may accompany ( more often 
than commonly Irelieved) chronic inflammation of the 
biliary system extending to the pancrea'^. The loss of 
fat in these conditions may be severe. When stooh 
are allowed to stand, neutral fats, the largest part of 
, the total fat in these cases, separate out as a yelloivish 
oil. In mild cases, steatorrhea may lie occult and must 
be defected by ialxtratory examination. 

The work of Farber on pancreatic steatorrhea has 
furthered our knowledge on this subject From chil- 
dren showing obstructive pancreatic lesions at autopsy. 
Farber separated three clinical groups : 

Group 1. Infants who died in the first week or first 
few weeks of life from meconium ileus. The ileus is 
attrihuted to a lack of pancreatic enzymes in intrau- 
terine life, lack of liquefaction of the meconium by 
the enzymes and subsequent inspissation of the me- 
conium. The intestine is unable to propel the thicl: 
meconium through its lumen, with resulting intestinal 
obstruction. 

Group 2. Infants who died, usually in the first year 
of life, w’th a clinical history of nutritional disturbance 
often obscured by respiratory disease, usually called 
chronic pneumom'a, bronchitis, or bronchiectasis. Three 
explanations for the pulmonary lesions have been of- 
fered. First, decreased resistance in a patient chron- 
ically' ill and with nutritional failure. Second, vitamin 
A deficiency with metaplasia of bronchial epithelium 
and secondary- infection. It seems tliat this mechamsm 
jdays a role only in cases with a marked degree ol 
vitamin A deficiency. Third, a generalized deficiency 
and abnormality of mucus production involving 
mucus secreting glands, espedally in the bronchial tree 
and in the pancreas, where inspissated mucus produces 
pancreatic obstruction and subsequent cystic degener- 
ation of the pancreas, formation of bronchiectases and 
infection in the bronchial tree. _ 

Group 3. Cases of pancreatic deficiency- with indef- 
inite symptoms wrongly diagnosed during life as pre- 
celiac or celiac disease. The patients die of respiratwy 
disease and autopsy' reveals obstructive pancreatic le- 
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sions. The age ranged from six months to fifteen 
years. Tlie terminal respiratory disease may lie inci- 
dental or may he due to the factors mentioned under 
group 2. 

In the three groups of Farlier discussed above, be- 
sides the pancreatogenous steatorrhea, there is another 
important diagnositic feature, namely, the jiresence 
in the stools of large numbers of undigested muscle 
fiber (creatorrhea), and the increase in fecal nitrogen 
beyond 8-9% (azotorrhea). Creatorrhea and azotor- 
rhea are due to deficient secretion of tryjisin by the 
pancreas. In cases of chronic pancreatitis, in which 
lipase deficiency may be difficult to detect, the pres- 
ence of creatorrhea or azotorrhea is pathognomonic. 
Additional diagnostic aids are duodenal aspiration with 
assay for pancreatic enzymes and the newly developed 
secretin blood enzyme test. 

In steatorrheas of long standing, regardless of their 
etiology, important systemic fiildings occur. They arc 
emaciation, anemia, hypocalcemia, tetany, osteoporosis, 
liver damage, and bleeding tendency. These changes, 
being characteristic of all steatorrheas, will he dis- 
cussed later. 

Ad. II. In the second group of steatorrheas pancre- 
atic function is normal, but the intestinal absorption 
of fat is disturbed. In spite of the presence of bile 
and pancreatic lipase in the small intestine and in spite 
of their normal or nearly normal digestive action, the 
absorption of fats is so severely interfered with by 
factors not yet well understood, that large quantities 
of neutral fat, fatty acids and soaps are excreted in 
the stools. Bile and its derivatives are always present 
in the stool in these conditions. Three diseases, for- 
merly thought to be separate entities, belong to this 
group: celiac disease, nontrojiical siirue, and tropical 
sprue. 

Samuel Gee, of London, was the first to describe, 
in 1888, a condition in children called celiac disease. 
Gee’s description of the disease, in which he also men- 
tions that it may occur in adults, was forgotten until 
Herter in New York and Lehndorff in Vienna simul- 
taneously reported and gave an excellent descrijition of 
this syndrome in children. 

A disease with similar sj'inptomatology in adults has 
been called non-tropical sprue because of its similarity 
with tropical sprue. The existence of non-tropical 
sprue was very long disputed and only in recent years, 
thanks to the excellent work of Thayssen in Copen- 
hagen, the existence of a non-pancreatic steatorrhea 
in non-tropical countries was accepted. Thayssen ad- 
vocated the idea that celiac disease, non-tropical and 
tropical sprue are different forms of one and the same 
entity, and proposed adling them, until their etiology 
and pathology Iiecame better understood, idiopathic 
steatorrheas. 

Toda}', following the suggestion of Moore, celiac 
disea.se in children is called Gee-Herter’s disease, the 
idiopathic steatorrhea ii^ non-tropical countries is called 
Gee-Tliaysson’s disease, and the name sprue is re- 
tained for the disease occuring in the tropics. 

It is believed that, although these three diseases seem 
to be the same clinical entity, the etiologic factors may 


not be quite similar in all ; or it may be that the symp- 
toms vary in degree, due to different responses of the 
child’s or of the adult’s body to the same factors, but 
under different conditions and in different environ- 
ments. 

The primary fault in this group of diseases is an 
imperfect intestinal absorption of fats, due to dis- 
turbed functions of the absorbing intestinal epithelium, 
po.ssibIy deficient phosphorylation. The underlying 
cause is not definitely knoivni, and no concept e.xists 
today-clarifying the involved etiological and pathological 
factors, although some nutritional or vitamin defici- 
encies seem to be involved. The belief that monilia 
jjsilosis is the infective agent in tropical sprue has been 
disproved. 

The prominent symptoms common to all three dis- 
ea.ses are metabolic disorders. The latter are charac- 
terized firstly by abnormally large quantities of fat 
e.xcreted in the stools, secondly by normal or slightly 
increased nitrogen e.xcretion. thirdly by a flat oral blood 
sugar curve, and fourthly by an elevated basal metab- 
pli.sm; the latter seems strange in conditions where the 
opposite is to be expected. Steatorrhea which is con- 
stantly ob.served in the acute stages of the disease, may 
be less in amount or occult in early or latent stages. 

The normal, or only slightly raised nitrogen excre- 
tion differentiates these steatorrheas sharply from those 
produced by diseases of the pancreas, in which the 
excretion of nitrogen in the feces may reach 20 grams 
against a normal of 1 gram per day. 

A flat blood sugar curve following the oral or i.v. 
glucose tolerance test is a nearly constant symptom in 
Gee-Herter’s disease and is also frequent in Gee- 
Thayssen’s disease and in tropical .sprue. This flat 
curve usually disappears in latent stages, but it may 
persist. 'Fhayssen thinks that it is due to some dis- 
turbance in the regulatory mechanism of the blood 
sugar. The assumption that in these patients a de- 
fective absorption of carbohydrates might parallel de- 
fective fat absorption is disproved by the finding of a 
resjiiratory quotient increased to one or nearly one 
after the intake of carbohydrates. 

The elevated basal metabolism is not so constant as 
the other symptoms, but occurs in iftore than 50% 
of the cases and is probably caused by some disturbance 
of endocrine glands. Only in advanced cases with se- 
vere emaciation is the rate low. 

The above mentioned metabolic disorders can hardly 
be found simuItaneou.sly in any other disease, and are 
therefore very characteristic. 

An additional finding is a disorder of the calcium- 
pho.sphorus metabolism with consequent clinical symp- 
toms. It must be remembered, however, that these 
.symjitoms are not only characteristic of steatorrheas 
with defective absorption, but are also found though 
to a much lesser degree, in steatorrheas of pancreatic 
or biliary origin. The calcium-phosphorus disarraing- 
nient is partly due to the loss of calcium which com- 
hines in the intestines with fatty acids to form in- 
soluble calcium soaps, and jiartly to an avitaminosis D, 
resulting from defective absorption of fats carrying 
this vitamin. 'J'he resulting clinical symptoms of these 
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(li.sfiirbaiicc.s may lie slfclefal rliaiif'c.*. iiidi as rlwarfisfii. 
Ijoiie (Iccalcificalioii, s|)ontancinis fraclurcs. oMcoinal- 
acia, tetany, cataract, and pain and tenderness of the 
hones. 'I'hcse arc most commonly oh.cerved in Cev- 
JJcrtcr's disease in cliildrcn hecanse of the sensitivity 
of this age to disorders in calcium melaholisni (Snell 
and Camp, 39.34). 

In adults with non-tro|)ical s])riie .severe seriiielae of 
calcium-pltosphcirits imbalance arc rel.'itively rare be- 
cause of the l.arge store of calcium and pho.sphrmis 
in tlte adult hone system; they are not found in trop- 
ical sprue, due jiossildy t<j tlte lieitcficial effect of 
strony sunlight. 

Blood jticturcs are rarely normal ; trojtical sprue 
shows a macrocytic hyiterchromic anemia which may he 
so severe as to he mistaken for jiernicious tuiemia. In 
Gee-3 Terter’s and Gee-Thayssen's disease a microcytic 
hypochromic anemia is flie rule. 

.Avit.iminosis B, dc/ieiejtt ah.sorption of the ami- 
anemic princiide and of iron, arc the causative factors 
of these anemias. .Symmefrie.'dly arranged pigmenta- 
tion of the skin is proitaltly <lue to deficiency of vita- 
min B. Increa.sed protliromhin time witli a tendency 
to hfeeding ha.s been reported latch' and i.s the result 
of a defective ahsorjttion of the fat .soluble vitamin K. 

Gastro-intestinal .symptoms include a glossitis in 
c.a.ses with hyperchromic .'tncmia.s, very often .an ah.scnce 
of hydrochloric acid in the fasting stomach, hut a posi- 
tive response to hist.imine, and intcrniittingly occurring 
diarrhea with voluniinoii.s watery, greasy, foamy, mal- 
odorous .stools. 

An interesting finding is a dilntation of the colon, 
accompanied !>y a pronounced .sacculation of the entire 
large intestine, most likely due to nUmy. Dilatation 

The awthora arc indebted to Or, H. Ncchclea (or advice and help. 


of the small intestine with a i)eculiar segrnemalion of 
barium contents oh.servcd by Kantor seems to he <hic 
to the accompanying vitamin B deficiency. ' 

Steritorrhcoa pmhiccrl by piiiorliizin belong to tlic 
grotij) with defective .'disorjition and are prohaUr due 
to a disturbed ].roccss of idio.sphorylation in the qnili. 
dial cells of the inte.stinal miico.sa. Steatorrhea in Ad- 
dison's disca.se and in chronic morphine jioisoning are 
probably of the .same origin. 

Ad. III. Ill the Ihiri] group are includes] steatorrheas 
following resection of the stomach and cnse.s of cnler- 
itfs, where impaired dige.stion and ali.sorption rciults 
from increased motility of the upper intc'ifin.'il tract. 
J’orgc.s has de.scrilied a disease which he named ileiti; 
without co/itis, abnonnal amoiint.s of fecal fatty adds 
and soaps being the outstanding fcature.s. Blor.kagt 
of laetcals by chronic intlamm.-itions, granulora.TS and 
infiltrating tumors, leads very often to steatorrhea, 
(.'ase.s of .sle.-rlorrhea have been reported in which con- 
genital short inte-stine or polyimsis of tlie entire small 
intestine were considered to have altered the alwis- 
ing surface to sncli a degree that normal fat alisoqi- 
tion was interfered with. 

In conclusion, let ns again cmjihasize that a thoroiigh 
knowledge of tlie ])hysio1ogy of fat dige.stion and als 
sorption is essential to an understanding of the jne- 
x'ion.sly mentioned disea.se jsrocc.s.s. With this knowl- 
edge, phi.s the diagnostic aids at hand, many previ- 
ously mysteriou.- steatorrliens may he reeognized, -And 
In.slly, the recent -important work scjiarating pancreatic 
cystic filirosis as a distinct entity from the group of 
cciiac disease, trojiical sjirue. and non-tropical 'prue 
ha.s been a lji,g f.'ictor in furthering our knowledge, di- 
.agno.s'i.s, and thcrajiy of many ca.se.s of .steatorrhea. 
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Book Revietv 


■ Differential Diagnosis of Jaundice. By Leon Schiff, 
Ph. D., M. D., pp. 313, The Year Rook PHl)li.shers, 
Inc., Chicago, Hi., $5.50. 

To know the cause of jaundice in a given case is 
of primary importance and usually difficult. Once the 
cause is known the method of treatment naturally fol- 
lows. The present useful and practical hook confines 


it.self to the diagnostic problems involved and clarifies 
tlie confusion xvhich e.xhausfive texts and the ee" 
knowledge have given to tlie subject. Schiff has he^ 
known for the fundamental v/ilue and the ongma) 
of his work in gastro-cntcrology for many years, aa< 
this book is comi3aratively i)ricf, seasoned wit i 
judgment of a teacher, and above all, timely. The su 
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jcct of homologous serum hepatitis is adequately dealt 
with. . A chapter on clinical and laboratory, aids in 
diagnosis is particularly valuahle. This hook is needed 
by every internist. 


Handbook of Diet Therapy. B}- Dorothea Turner 
(for the American Dietetic Association). Pp. 112 
($2.00), The University Chicago Press, Chicago .37, 
Illinois, 1946. 

The hook is particular!}' valuable to the physician, 
the student and the dietitian, because it covers normal 
diet and those conditions of disease which may require 
therajjeutic diets, and it gives the reader a new facility 
in figuring required diets. The reliability of the treat- 
ments offered, plus the simplification of the methods 
of diet calculation, render the volume of e.xceptional 
value. The glossary of dietetic terms, which was cre- 
ated after years of study, will minimize confusion by 
strict definitions. 


Hygiene, 4th Edition. By Florence L. Meredith, Pp. 
838 ($4.00), The Blakiston Company, Philadelphia 5, 
Pa., i946. 

Anybody, including physicians, will profit by and be 
interested in reading this book. It should prove vastly 
interesting to a person of intellectual curiosity who, 
without special medical education, desires to have re- 
liable information on an array of topics, all of which 
pertain to the individual, social and national health. 
Here may be found everything from intestinal per- 
istalsis and sick headache, through phagocytosis and 
bacteriophage to ])arenthood and p.sychoneurosis. The 
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section on the .Self Impulse was worth reading be- 
cause, for the first time, the reviewer was able slightly 
to clarify his api)rehensions .with re.s])ect to the signif- 
icance of the dosel}' related terms, ego, superego and 
Id. 'J'he hook has a definite savor of psychology and 
a pleasant aroma of ])hilosophy bestowed by one who 
apparently knows the technical details of how life 
should be lived, the self (or Id) controlled, and haj)pi- 
ness attained. We recommend it to those who crave 
a general medical orientation, particularly readers of 
medical columns because the book is reliable. 


EARLY AMBULATION (and Related Procedures in 
Surgical Management). Bv Daniel J. I.eithauser, AI. 
D., F. A. C. .S., Pp. 2.32 (.^50). Charles C. Thomas, 
.Springfield, Illinois. 

Among 2047 early ambulatory cases, 840 of the pa- 
tients were out of bed in 3 to 4 hours after operation 
By jjromoting dynamic physiological restitution through 
early ambulation, po.st-operative illness is minimized, 
complications reduced or avoided and rapid recovery 
promoted. Functional crippling of the gastro-intestinal 
tract, the respiratory and vasomotor systems seem thu.s 
to be prevented. Walking is the most valuable post- 
operative procedure. Defiance is shouted to the tra- 
ditional cautions, and, judging from the author’s care- 
ful observations, not without complete justification. 
The new concei)tion fits in well with present crowded 
hosintal conditions and the ])rescnt impatient tempei 
of modern man. Follow Leithauser and form youi 
own opinions. 
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Progress in Gastrointestinal Physiology — Abstracts from the Federation 

Proceeding for 1944 and 1945 

/^’.v 

I. H. DOUGHER'rY. B. .S., ami JOHN MOFFITT. M.D. 


The following arc abstracts of papers in e.xperi- 
mental physiolog}' of gastric secretion and gastroin- 
testinal motor activities which appeared in volumes 4 
and 5 of the Federation" Proceedings. This is the pub- 
lication of the Federation of American Societies for 
Experimental Biology. The numerals in brackets fol- 
lowing, the authors’ names refer to the respective a’oI- 


ume and page of the Proceedings. 

GASTRIC SECRETION 

The effect of electric current on gastric secretion 
and potential was investigated liy Rehm (4:58). When 
current was sent from the serosa to the mucosa in the 
secreting stomach there was an increase in the rate 
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of secretion followed by a relatively rapid return to 
the original rate. When applied in the opposite di- 
rection there was a decrease in the secretion fdllowed 
1))' a much slower return to the original rate. Fol- 
lowing this latter procedure the potential differences 
across the stomach were depressed and there was a 
close parallelism between the recovery of the potential 
and the secretory rate. Application of current in 
either direction to tile non-secreting stomach did not 
result in secretion of hydrochloric acid. Using an- 
esthetized dogs, Rehm (5:85) also found that changes 
in the potential difference set up between the .sub- 
mucosal and mucosal electrodes closely paralleled that 
between the serosal and mucosal electrodes. Thus, the 
major portion of the gastric potential originates be- 
tween tlie sulimucosa and mucosa. 

The influence on gastric secretion of fluids intro- 
duced into the intestine was studied by Friedman, 
Pincus and Thomas (5:30). Instillation of a volume 
of liquid (water, physiological saline, or 0.1 NHCl) 
resulted in an increase in volume of gastric secretion 
only when the gastric glands were already e-vcited 
by food, insulin, or histamine. 'Urey found that the 
extent of increase was related to the volume of fluid 
introduced and not to the degree of preceding inhibi- 
tion. Ogden and Southard (5:77) studied the influ- 
ence of wine on gastric acidity in eight normal male 
students. Results showed that wine increased both 
the free and total acidity, and the peaks were pro- 
longed. Alcohol effects resembled the wine in in- 
tensity and peak but rose and fell more rajiidly. Acid 
or dealcoholized none gave little rise but this rise was 
sustained for a long time. This may account for the 
less violent but more sustained stimulation of gastric 
secretion which wine gave in contrast to alcohol. 

Calcium in gastric mucus was studied by Hollander 
and Tauber (5:49), using emulsions of eugenol and 
mustard oil as contact stimulants to obtain mucus .se- 
cretion from the Heidenhain pouches of dogs. The 
mean calcium content was 10.31 ±0.10 mg. per 100 ml. 
Treatment with 0.1 N HCl in vitro removed all the 
calcium from the insoluble portion of the mucus. 

In experiments with pentobarbitol anesthetized dogs 
with whole stomach pouches, Kurtz and Clark (5:188) 
found that following ])erfusation of carbon dioxide-free 
air or nitrogen, the HCl secretion in response to hista- 
mine was in inverse projtortion to the carbon dioxide 
diffused into the stomach lumen, and thus to the mean 
carbon dio.xide tension of the gastric tissue and blood. 

Using dogs which had either hyj)Oj)hysectomies or 
thyroidectomies plus oophorectomies, Kaulberz, Pat- 
terson, Sandweiss, and Saltzstein (5:54) studied the 
effect on gastric secretion of urine extracts obtained 
from dogs having various endocrine organs extirpated. 
Urogastrone from normal dogs inhibited gastric secre- 
tion less often than did that from operated animals 
having thyroidectomies plus oophorectomies. Inhibi- 
tion of secretion was greatest in animals having thy- 
roidectomies plus oophorectomies when treated with 
urine extracts from hypophysectomized dogs. Hypo- 
physectomized dogs showed more gastric inhibition 
when given extracts from hypophysectomized dog’s 


urine than when given extracts from a normal 
urine. ' 

Clark, Adams, and Romano (4:114) .studied the 
following antacids on gastric secretions; Sodium bi- 
carbonate, aluminum hydroxide gel, calcium carijoiiatc, 
and magnesium oxide. Sodium citrate was used iii 
the control series. Sodium bicarbonate and calcium 
carbonate produced the greatest and most consistent 
increases in secretion. In general none of the antacids 
produced a signi ficant decrease in secretion during the 
nine-hour period following the test meal. Krantz, Jr., 
Kibler, and Bell (4:125) jireparcd an alnniimim di- 
hydroxyaminoacetate which was found to have a 
prompt and prolonged buffering effect on acid and to 
be very useful in the treatment of hyperacidity and 
peptic ulcer. This compound was 42% more efficient 
in acid-consuming power than dried aluminum hy- 
droxide gel. 

Bucher (4:10) found pepsin in the urines of 25 
normal young women. The pepsin concentration in 
any single sample correlated well with its specific 
gravity. Highest pejitic potencies occurred in speci- 
meiis with low pH (4.5 to 5.0). Studies by Hilhorat 
(4:51) have shown that oral administration of toco- 
pherol that previously had been incubated in the stom- 
ach of a normal man can reduce the creatinuria of pa- 
tients with i)rogrcssive muscular dystrophy, whereas 
the untreated vitamin was without effect. When the 
administration of an extract of hog stomach and duo- 
denum was discontinued ‘there resulted an immediate 
decrease in the output of creatine although the effect 
during the period of admini.stration was not marked. 

GASTRIC MOTOR ACTIVITIES 

Sturgeon, Henschel and Keys (4:68) by using an 
oatmeal-harium test meal on normal men who were 
maintained on various diets could find no significant 
, influence of the diet on either the rate of gastric emp- 
tying or’ the final emptying time. Northuj) and Van 
Liere (4 :54) concluded that the delay in gastric emp- 
ty'ing in normal men due to a glucose meal was in pro- 
portion to the concentration of glucose. Thus the av- 
erage emptying time with the control meal was 2.23 
hours, with 25 gms. of added glucose 2.76 hours, 50 
gms. of added glucose 3.09 hours, and 75 gms. of added 
glucose 3.36 hours. By x-ray examination after a 
barium meal Hemingway (4:33) found there was (wth 
a loss in gastric tonus and a delay in gastric emptying . 
as the result of experimentally induced motion sick- 
ne.ss in normal young men. The effect of 6 mentis 
.semistarvation on the gastric emptying time 
males was studied by Henschel and Sturgeon ( 5 . 45 ). 
They found, by means of fluoroscope and x-ray, tha 
there was usually a longer emptying after 
Before starvation the emptying time was 175±32 ani 
after starvation it was 226±70 minutes with a sigiu i 
cant mean of 51 minutes. Of 18 subjects, H 
increased emptying time, 6 had no change, and 'at 
a decreased emptying time. Gastric motility' seenie 
depressed during emptying with the greatest depression 
occurring at 90 minutes. 

The effect of chloral hydrate administered just prior 
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to ingestion of a tc.st meal of barium' .sulphate was 
studied fluoroscopically by N'orthuj) and Van Liere 
(5:77). Tliey found that 0.6 gm. chloral hydrate has 
a .slight but definite effect in stimulating gastric emp- 
tying in 11 out of 12 cases, of which 3 had a statistic- 
ally significant hastening of emptying. In a study on 
anesthetized dogs Stavraky (4:67) found that intra- 
arterial administrations of acetylcholine often greatly 
increased the motilitj' of the .ctomach. In several ex- 
])eriment.s an hour-glass contraction of the stomach de- 
veloped. completely separating the pyloric region from 
the body of the stomach so that simultaneously, alka- 
line mucus was collected from the former and acid 
ga.stric juice from the latter. 

In attempting to explain the diminished rate of fat 
absorption in rats .subjected to an oxygen pressure of 
either 63 mm Hg or 53 mm Hg. iVIacLachlan (5:66) 
administered 1.385 gm. corn oil to previously fasted 
albino rat.s kept at 53 mm Hg oxygen pre.ssure for 2, 
3, or 4 hours. Significantly less fat was found present 
in their stomachs -at the end of 2 and 3 hours than in 
controls kej)t at atmospheric pressure. Since no dif- 
ference in fat content wasi found at 4 hours, it was 
concluded that there was an initial acceleration in the 
rate of stomach emptying in rats as a result of the 
reduced oxygen tension. 

IN'PESTINAL MOTOli ACTIVITIES 

iMcClendon (4 ;50) rej)orted that sodium acetate 
.stimulated both longitudinal and circular muscle activ- 
ities of the isolated intestine of the rabbit and rat. 
The, action was presumably on the serosal side of the 
muscle since everted muscle segments rvere not af- 
fected. 

Stichney, Northup and Van Liere (4:68) studied 
the influence of blood sugar levels on the distance a 
marked meal traverses in the intestine of unane.sthetized 
dogs. 'I'hey found that hypoglycemia retarded the mo- 
tility of the small intestine by about 23 per cent. 'I'hc 
influence of certain anti.spasmodics on jjostjjrandiaf in- 
testinal activity was investigated by VVakim (4:74). 
When given after a meal all of the antispasmodics 
studied, excejit papaverine, delayed intestinal activity 
as measured in intact intestinal loops of trained unan- 
esthetized dogs. Included among the drugs were: 
amyl nitrite, aminophyllinc, octin hydrochloride, tras- 
entine, and demerol, the latter being unusual in first 
causing increased activity with defecation, then a de- 
jjressant action resulting in complete cessation of in- 
testinal motility for a half hour. 

The effectiveness of new anti.spasmodic esters against 
intestinal spasm induced by histamine was studied in 
guinea pig ileum in vitro by 'J'reescher-Elam (4:138). 
Phenyl ( Alpha )-thienyl-glycolate was found to be four 
to five times as effective as trasentine in relaxing hista- 
mine contraction; the ])henyl-( Alpha) -thienylacetatc 
was equal to trassentine while pavatrine was 0.5 to 0.8 
as active. On guinea pig ileum the hydrochloride of 
(Beta)-i)iperidinoethyl methyl-])-xenylacetate was half 
as accive as trasentine against histamine-induced spasm, 
but caused greater amplitude of rhythmic contraction, 
, Cantoni and Eastman (5 :169) found that isolated strips 


of guinea jug ileum suspended in Tyrode’s solution 
showed a decreased ability to contract followdng maxi- 
mal contraction due to large doses of acetylcholine, jjil- 
ocarpine, or barium chloride. This refractory period last- 
ed about 30 minutes. Following a ma.ximal contractio?i 
caused by KCl there was no refractory period follow- 
ing a previously effective dose of histamine or acetyl- 
choline, but rather a period of heightened resj)onse to 
these and other agents. The antispasmodic effects of 
(13cta)-dimethylaminoethyl benzilate HCI were studied 
by Wakim, Powell, and Chen (5:210), who found that 
in trained dogs with a skin-covered intestinal looj) 
(continuous wdth the gastrointestinal tract and with 
circulation and nerve su])ply intact) the drug abolished 
jjeristaltic and rhythmical segmentation movements for 
periods roughly corresponding to the amount of the 
drug used. This marked effect was manifested both 
following feeding and treatment with prostigmine, jshy- 
so.stigmine, or ])ilocarpine. Yonkman, Hays, Cameron, 
J^ellctt, • and Hansen (5:216) found that the ileum 
(Thirey-Villa looj)) of dogs was markedly stimulated 
by 0.5-2.0 mg. of piscal admini.stered intravenously. 
This ileal activity could be j)revented or corrected by 
doses of atro])inc sulphate or trasentine by most routes 
of injection. Hazleton and Godfrey (4; 124) report 
on a method for studying drug action on isolated seg- 
ments of mouse intestine. The drugs are applied to 
either within the loop or else externally. Results an- 
alogous to oral or ])arenteral admini.stration of the 
drugs to intact animals arc said to be obtained. 

Hozler (4:8) found that the action potentials of 
the stomach and intestine in most species have a long 
plateau. J-Iigh concentrations of adrenalin stop the 
action potentials and motility but. with smaller amounts 
of the drug, rhythmic jwtentials may be present while 
contractions arc not detectable visually. The action 
potential of intestinal mucosa and the simultaneous 
pressure changes within the lumen of Thirey jejunal 
fistulae in unane.sthetized dogs were studied by You- 
mans and Foltz (5:116). By means of an oscilloscope 
the authors found a slow, smooth, potential change be- 
ginning at 0.8 sec., 0.4 sec. jwior to the beginning pres- 
.sure increase due to rhythmic contraction. During the 
prc.ssure rise there were numerous medium-fast po- 
tentials. 4'hese jjotcntials were accentuated by choline 
derivatives and jdiy.sostigminc, and were eliminated by 
atro]»ine and adrenalin. The medium-fast waves were 
inter])reted as smooth muscle action potentials while 
the slow, smooth, ])otential changes were of unknown 
origin. 

PTiedman and Snaj)e (5:30) recorded the color 
changes in tlie mucosa of the colon in children as af- 
fected by food and psychic stimuli. The children, ages 
4, 9, and 10 years, had established colostomies and 
were in excellent health. 'I'he color changes of the 
muco.sa were noted by direct inspection and l)y match- 
ing with color standards of a hemoglobin scale. Their 
observations were as follows: Mild, painful stimuli, 
verbal suggestion of pain, or discussion of unpleasant 
past experiences all gave rise to mucosal blanching. 
Sight or smell of appetizing food and the act of eat- 
ing produced a marked reddening and engorgement 
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of the mucosa, .Stool extrusion was followed hy a 
marked engorgement although during the proce.ss the 
mucosa remained pale. 

Kecheles, Walker, and Olson f5:75) reported that 
colonic motility was usually increased following hem- 
orrhage in unanesthetized dogs with chronic fistulas 
and in dogs anesthetized with i)ento-barhitol sodium, 
morphinc-harhiturate, or ether, regardless of the size 
of the hemorrhage. The uj3j)er gastrointestinal tract 
usually showed a slight decrease in motility while the 
ileum showed little or no change in motility. Colonic 
hypermotility was noted regardless of the nature of 
the anaesthetic used. 'I’hese workers helieve that col- 
onic hypermotility following hemorrhage was not due 
to systemic hlood pressure fall, Imt to local vasomotor 
constriction or to an increased number of parasymii- 
aflietic impulses. 

Hoekstra and .Steggerda (5.48) reported tliat in 
dogs with permanent ojiacity of the colon (clue' to 
thorotrast) there was a prQ]>ortionate increase in colonic 
activity, either in increased amplitude, increased fre- 
quency, or a combination of both following intracardial 
injection of 0.1 to 2.9 mg./kg. of pyribenzamine. Usu- 
ally an increase in muscular tone was noted concomi- 
tant with the above. Steggerda, Richards, and Hoek- 
stra (5:101) showed that there is a synergistic effect 
on postprandial colonic activitj’ in normal human males 
following administration of antispasmodic compounds 
and nembutal. Afanometric tracings of colonic pres- 
sure in an air-distended colon indicated that oral ad- 
ministration of 100 mg, of amethone (A. P. 43) in- 
hibited activitj' after ap[)roximately 30 minutes and 
inhibition lasted about 40 minutes. Nembutal (25 
mg.) increased the effective inhii)ition period by 
about 50%. 


EXPERIMENTAL MEDICINE 

Skcrktiox 

.Shay, H„ Komarov, S. A„ Sipi.kt. II., a.xd Ff.i.s, 
S. S. ; A gastric mucigogue action of the aikyl sulfates. 
(Science, v. 103, p. 50, 1946.) 

Anesthetized dogs with gastric fistula and the pylorus 
ligated were used. Sodium lauryl sulfate and sodium 
dodecyl sulfate were introduced into the stomach. When 
the gastric contents were subsequently drained they 
were found to contain mucin and chlorides. Some 
evidence of resorption from the gastric lumen was 
obtained. The secretion of mucin persisted for sev- 
eral hours after withdrawal of the stimulating agent 
and was not abolished bj’ atropine. 


Absorption 

Frazer, A. C, : Effect of choline on the intestinal 
absorption of fat. (Nature, v. 157, p. 414, 1946.) 

Rats were fed by stomach tube 1 cc. of water and 
1 cc. of olive oil. The cells of the intestinal epithelium 
became filled with large fat globules but little fat ap- 
parently passed into the villus or lymphatic lacteals. 


VosumeH 

NuMbij, 1 

After feeding 1 cc. of olive oil with 1 cc. of 0.5 j^r. 
cent choline, the fat apiiearcd readily in the villus. The 
globules in the epithelial cells were also !e.ss gross. 


Pathoi.oy 

Jacobson, W. ano Wii.t.iam.s, S. AI.: Use of sflcn- 
cctonikcd rabbit for assay of liver c.vlracls. (J. Path. 
Bactcriol, V. 57, p. 423, .'Ipril, 1945.) 

Various livers and digestive tract organs were as- 
sayed for reticulocyte response in splenectoniized rali- 
bits. Purified liver extracts gave re.sponses indicative 
of their anti-pernicious anemia potency. Extracts of 
small intestine, particularly villi and crypts of Liebcr- 
kiihn. as well as of carcinoid argentaffine tumors of 
the mucosa, were active in inducing a reticulocyte re- 
sponse. It is concluded that the argentaffine cells are 
the source or storage cells of the anti-anemic principle 
in the mucous membrane. 


Bakonop.sky, I. D.. AND Wange.xstken, 0. H,; 
Role of nitroglycerine in accelerating occurrence of 
histamin-provoked ulcer. (Proc. (ioe. Ex per. Biol 
Med., V. 62, p. 127, June, 1946.) 

Nine of twelve rabbits given both nitroglycerine and 
histamine from one to 26 days developed ulcer and''or 
erosions. No ulcers occurred in the control animals 
( 3 receiving histamine and 3 receiving nitroglycerine). 
All of the four clogs receiving both histamine and 
nitroghcerine developed ulcers within three to seven 
days (time of sacrifice), but three dogs which re- 
ceived histamine alone had no ulcers. On dogs rrith 
cither a Ileidcnhain or a Pavlov pouch, no stimulation 
of volume or of free HCl was observed as a result 
of aqueous nitroglycerine subcutaneously. It i? 1)C‘ 
Ifeved that the effect of the nitroglycerine is due to 
its venous jrooling property. This, couided with nor- 
mal arteriolar refle.x contractile responses, results in 
areas of imjiaired circulation, which are then subjected 
to acid-peptic digestion. 


Neal, AI. P.: Pat Necrosis studies: The effect cj 
feeding lipase-containing vegetable seed on the pro- 
duction of fat necrosis. (.4rch. Pathol., v. 41, p. 't 
1946. 

Peanuts and sov beans are seeds containing high 
amounts of lipases' To test the hjqiothesis that bps-'e 
in the diet may be responsible for fat necrosis, t 
vegetable seeds were fed raw to rabbits, rats an pig® 
The results were negative. 


Opie, E. T., and Lavin, G. L: LocalkaUm of 
onitclcic acid in the cytoplasm of liver cells. ( - '^P 
Med., V. 84. p. 107, Jtdy 1, 1946.) ■ 

The technique of ultraviolet microscopy described 
hy Lavin was used because tissue components 
nucleic acid, nuclco-proteins, and proteins have a>- 
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tion hands in the ultraviolet region of tiic spectrum. 
The microphotographs of unstained sections' hear an 
astonishing resemblance to those of sections stained 
with nuclear dyes. In the cyto|)lasm of liver cells, a 
hasojdiilic substance occurs in two forms which are 
described. This material accumulates I)eyond normal 
in a.ssociation with hyperplasia of the liver cells and 
also of newly formed bile ducts in resjjonse to the 
adniinistration of dimethylamino-bcnzene (butter yel- 
low) to rats. The substance is thus found in hepa- 
tomas and cholangiomas produced b}’ butter yellow. 
In l)oth normal tissue and in tlicse tumors, it has the 
characteristics of rilKUiuclcic acid, and absorbs the 
ultraviolet radiation of wave length 2537 A. It docs 
not give the Fculgen reaction, and it is removed from 
the cytoplasm by ribonuclcase, precipitation with lan- 
thanum acetate jirotecting it against the enzyme. 


METABOLISM AND NUTRITION 

Hi-cstkd, D. M., Tsoxg.\s, a., Abbott, D. B., A.vn 
Stark, F. J.: Nitrogen balance and protein require- 
ments of adults. (J, Lab. Clin. Med., v. 31, p. 261, 
March, 1946.) 

^'he nitrogen requirements of 26 healthy adults were 
studied. When on low protein diets the requirements 
were related to the surface area of the patient rather 
than his body weight. 'I'o maintain nitrogen balance 
an intake of 2.9 grams nitrogen per s<mare meter of 
surface is required. Proteins of low efficiency were 
adequate to meet nitrogen requirements only if given 
in large amount. A daily intake of 50 grams of protein 
should provide a sufficient excess above the minimal 
needs in persons in good health. 


Hawjnko, L., Axn Sbracuk, P. H.: Treatment of 
obe.dty by appetite-depressing drugs. (Canadian Med. 
Assoc. J., V. 54, p. 26, 1946.) 

D-amphetamine was found an extremely u.seful de- 
pressant of apjjetite in jiatients who were treated for 
obesity by dietary restriction. A dose of 2.5 mijli- 
grams one hour before each meal was j)rescribcd while 
the patient was on a diet of 1,100 ailorie.s. The drug 
reduced the irrital)ility and mental depression which 


patients on reducing diets frequently show. Vitamins 
and thyroid substance in patients with metabolic rates 
below 0. were also given. The amphetamine was in- 
creased as indicated to a ma.vimum daily dosage of 
15 milligrams. 

Patients overweight by more than 100 pounds lost 
7.6 pounds per month, patients overweight by less 
than 50 pounds lost 4.7 ])ounds per month. The 
moiithly average loss in weight was 5.5 pounds in 72 
patients. 


SjKC.ai,, .S, ; Benign paro.vysmal peritonitis. (Am,. 
Intern. Med., i’. 23, />. 1. 1945.) 

Benign paroxysmal j)eritonitis is a clinical syndrome 
with the princi])al lesion involving a reversible vascular 
reaction mainly in the jicritoneal .subscrosa. The clin- 
ical picture is distinctive; bouts of severe fsain, fever, 
abdominal tenderness and ^ometi'nes abdominal wall 
spasm. Chest j)ain suggestive of invitation of the 
diaphragm or pleura may be present. 'I'hc condition 
is generally misdiagnosed as an acute surgical lesion. 
The eriology and pathologic basis of the disease is 
unknown. Food allergy may be susjjected but prob- 
ably will be ruled out by further study. 


MISCELLANEOUS 

W.vrsox, C. J., axi) Mav. Ktxsox. Vioket: Semd 
C(Uantilativc estimation or bi''ruhin in the urine by 
meins of the bariinn-.-,lrip mod:firation of Harrison’s 
lest. ..I. Lab. Clin. .Med., i’. 31. p. 914, Aug., 1946.) 

Sheets of thick retentive filter irapei are immersed 
in a saturated aqueous .•iolutioo r.f bariinn chloride, then 
afeer drying are cut into striy.s. A strip is inserted 
so tiiat a! least *4 i'lch of the lower end is submerged 
in the urine and held there for five to ten seconds, 
after which it is removed, laid on white ab.sorbent 
|..'iper, and at the yellow or brown transverse line which 
is usuallv jwesent, drojis .of Fouchet reagent are added. 
A green color denotes the presence of bilirubin, which 
color varies in intensity according to the concentration 
of bilirubin. By comparison w-ith a c lor chart copied 
from known concentrations, a semi(|uantitaiive analysis 
can be made. 



40 


VoiifMr!4 

''I-HISFI 1 


Nearly haJf of the iast century 
was spent by scientists all over the 
world anxiously seeking the cause 
of a dread disease which frequently 
killed off entire populations. The 
disease was pellagra — literally 
“rough skin,” so named because of 
one of its major early symptoms. 
Those who survived it were de- 
.■^cribed as “pitiable half-mad wrecks 
of humanity.” 

The years spent in fracking 
down the cause of pellagra’ were 
marked by bitter and violent quar- 
rels among scientists and even 
among political groujts. The con- 
trovers 3 ' centered on this question: 
Was a germ or a poison in food 
the cause of the disease, or was it 
the absence of something vital in 
food? The concept of a “deficiency 
disease” had not yet been fully 
evolved ; Pasteur’s germ theory was 
still excitingly new. So, it is un- 
derstandable that the idea of a neg- 
alivc cause of a disease was ex- 
tremely difficult to grasp. 

The spectacular studies of Gold- 
berger finally demonstrated that 
pellagra was indeed a “deficiency 
disease.” Soon afterward the de- 
ficient food ingredient was found 
to be nicotinic acid, a new vitamin. 
The chapter on pell.agra was closed ; 
the “poison in corn” theory shame- 
fully discredited. But not for long! 
One puzzling fact still remained. 
People in corn-growing regions 
were dying of pellagra — even with 
nicotinic acid in their food ! Other 
people, whose food contained less 
nicotinic acid but who were not 
forced to subsist mainly on corn, 
were surprisingly free of pellagra. 
Something was seriously amiss in 
this situation. Xot until six years 
ago was the mysterj' solved. 

Strangely enough it was research 
in an entirely new field — chemo- 
therapy — which provided a means 
of reconciling the puzzling discrep- 
ancies in the pellagra picture. The 
“deficiency” nature of pellagra was 
upheld, but so in a way was the 

^Reprinted izom Borden’i Kc\ie^ of Nutri- 
tion Research, Vol. VH, No. S, October, 194^. 


The Anti -Vitamins" ' 

• By Kutii Woods 

corn “to.xin” tlieorj': The existence 
of anti-vitamins had been discov- 
ered. 

The discovery of the anti-vita- 
mins fal.so anti-hormones and other 
anti-metabolites) is of considerable 
significance. First it has brought 
to light a new concept — the fad that 
certain compounds almost identical 
in structure soitlt I'arious essential 
metabolites are able to induce in an- 
imals many of the deficiency signs 
associated seith a lack of these met- 
abolites. Second, investigation into 
the mechanism of this antagonistic 
behavior has provided a new tool 
for understanding important bio- 
logical actions am) may evcntua))y 
lead to a clearer understanding of 
how vitamins* work in the body. 
Third, the di.scovery of anti-vita- 
mins has practical applications in 
theraity a.s well as in nutrition re- 
search. Fourth, the dietary im- 
jjortance of certain foods may re- 
quire re-evaluation because of their 
possible anti-vitamin content. 

Evolution of the Anti-Vitamin 
Concepts 

The .story of the anti-vitamins 
docs not go back to a single piece 
<if research for its beginning. 
Rather, it has been pieced together 
like a jig-saw puzzle from clues 
scattered over many jeans in ex- 
tremely divergent fields of scien- 
tific investigation. The pellagra 
mystery provided one of these 
clues; the discovery of a dramatic 
new therapeutic agent, sulfanila- 
mide, provided another. An exam- 
ination of these clues and of how 
they ivere integrated to form a 
single neAv concept constitutes an 
exciting chapter in the annals of 
science. 

Following the identification of 
nicotinic acid as the pellagra-pre- 
ventive factor in 1937 bj' Elvehjem, 
Madden, Strong and Woolley (1). 
these inA'estigators tested a series of 
chemicals related to nicotinic acid 
for their relative vitamin potencies. 
In this way it Avas hoped that some 
basis might be acquired for deter- 


mining the relationship between 
structure and vitamin activity (2). 
One of these related chetnirals, 3- 
acetylpyridine, Avas found to ha\c 
no vitamin activity, but amazingly 
it AA'as shoAvn to be actually poison- 
ous to nicotinic acid-deficient ani- 
mals. Xonnal animals Asere un- 
harmed. by the compound. There 
seemed to be no explanation for the 
peculiar behavior of this comi)onn(i 
at the time. 

T'hen in 1940, D. D. Woods (31 
demonstrated the surprising fad 
that the power of the sulfonamides 
to interfere Avith bacterial grouth 
could be completely oA'ercome la 
adding a structurally related mi- 
crobial grOAVth factor, p-aminoben- 
zoic acid, to the bacterial culture 
media. Woods’ purpose in using 
p-aminobenzoic acid AA’as, like that 
of EK-elijem’s group, to determine 
the relative bacteriostatic potencies 
of structurally related compounds. 
.Again, like the analogue of nicotinic 
acid, the analogue of sulfanilamide 
produced a result exactly the re- 
verse of Avhat was expected. The 
theorA’ AA’as set forth that sulfanila- 
mide owed its bacteriostatic actiAaty 
to the fart that it prcA’ented bacteria 
from using the essential growth fac- 
tor, p-aminobenzoic acid. 

CouA-ersely, jzroviding extra p- 
aminobenzoic acid to bacteria Avliich 
hafl been ])aralyzed by sulfonamide 
enabled these disease-producing mi- 
croorganisms to resume their nor- 
mal growth. This competitive action 
between the sulfa drug and the mi- 
crohial groAvth factor Avas helieAe 
to be possible because of the closel) 
related structures of the tAVO com- 
pounds. 

Theories similar to this had been 
suggested before Avitli respect to 
other groups of related compoun s- 
but little attention had been paid ° 
them. When the peculiar 
five behavior between metabolite 
and structurally related comiwuj 
turned out to be 
storv of the ncAA-ly discoA'ered 
acle” drugs, the sulfonamides. ■ 
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lively interest in the jihcnnnienon 
sprang up. 1'Iic ))o.ssihiiity pre- 
sented itself that nevv anti-hacterial 
drugs might he almost “custom-tai- 
lored” by creating^ compounds sim- 
ilar in structure, hut antagonistic in 
action, to the various growth fac- 
tors essential for disease microlies. 

Auli-I'ilainin.’! ( i.t CUcnioihcra- 
pPiiUc /Irjculs 

Some real successes along these 
lines were soon reported. A year 
after Woods’ work with sulfanila- 
mide and p-aminohenzoic acid. 
, Fildes (4) demonstrated that a sim- 
ple alteration of the tryptophane 
molecule to yield indole acrylic acid 
resulted in the production of an 
antibacterial agent. In the mean- 
time, coincident with the earlier 
work on ]j-aminohenzoic acid, Mc- 
Ilwain (5) niade another interesting 
discovery. He found that the same 
structural change involved in trans- 
forming' flic nutrient {;-aminoben- 
zoic acid to sulfanilamide, if aiiplied 
to the nutrient nicotinic acid, would 
produce anotlicr bacteriostatic agent, 
pyridine-3-.sulfonic acid. In each 
case, the carboxyl grouji (COOM) 
of the original nutrient had !)een re- 
placed by a sulfonic acid fSO^H) 
or amide fSO^N'Hy) group. Snell 
(6) ])rovided still another example 
of two competitive, mutually inhib- 
iting compounds by using this same 
procedure to replace the carboxyl 
group of pantf)thenic acid with sul- 
fonic acid, thereby producing thio- 
jianic acid. 

It is interesting to note that this 
type of structural change 'in the 
vitamin molecule j^roduces an anti- 
vitamin which causes deficiency 
symptoms in bacteria (i.e. growth 
inhibition) but not in the higher 
animals*. Therefore, this type of 
anti-vifarnin has been found luseful 
in treating infectious diseases — the 
anta,gonistic effects are exerted on 
the disease-producing microorgan- 
isms without disturbing the normal 
metabolism of the host ainmal. 

Still other inhibitory analogues of 
these three vitamins may be pro- 
duced !)}' substituting a ketone 
grouping (-COK) for the carbo.xy! 

'*ThU appliev, of course, lo cn?j'nu*5, hor- 
mones. protein derivative^ and other import- 
.'’nt metabolites at' well. 


group (COOH), yielding anti-me- 
tabolites, aminoacetophenone, .3-ace- 
tyli)yridine and phenylpantothenone, 
for p-aminobenzoic acid, nicotinic 
acid and pantothenic acid, re.spec- 
tively. 

Anli-Vitamin.': in Aiiiiitals: 

Although the sulfonamides had 
provided a starting point for the 
new field of anli-metal)olites, re- 
search wf)rker.s soon began to won- 
der whether the .scope of such an- 
tagonists might not exceed the 
realm of microbes and e.xtend into 
the demain of higher organisms, 
'i'lie search for animal anti-vitamins 
was on. True to exj^ectations a 
series of compounds was soon dis- 
covered which were ca])able of call- 
ing forth in animals the signs char- 
acteristically associated witli specific 
vitamin deficiencies. 

Before looking into the provoca- 
tive cjuestion as to why scientists 
shoukl want to produce the very 
deficiencies they have spent life- 
times f)n preventing and curing, it 
might be intcrc.sting to first examine 
the results of the.se strange efforts. 

Thiamine and Pyrithiaminc : 
Among tlie first of the animal anti- 
vitamins to be created was pyritbia- 
mine. j)rc]jarcd in 194.1 by Woolley 
and Wliite (7). .As its name indi- 
cates. tliis comi>ound antagonizes 
the action of thiamine. When fed 
to mice ]>yrithiaminc, a pyridine 
analogue of the vitamin, jjroduces 
typical deficiency signs within a few 
days. 'I'lic animals become unal)le 
to stand uimight on their hind legs, 
toppling over backwarti when at- 
tempting to do so. They rapidly 
b'ceome overly irritable, lo.se their 
ai)ijetitcs and finally fall into con- 
vulsions. either without any provo- 
cation at all or e.speciall}' when 
picked u]) by the tail. Other more 
serious signs of progressive thia- 
mine deficiency appear, leading 
evcntualh' to dejith. Woolley et al 
found that .increasing the amount 
of thiamine in the diet ])rotected 
the animabs from the effects of 
pyrithiamine. Furthermore, when 
the animals once had develojjcd thia- 
mine deficiency Wmptoms due to 
the administration of pyrithiaminc, 
it was possible to cure them, even 


in tlic terminal .stages of the disease, 
by administering thiamine. Woolley 
and White fS) made the additional 
interesting ob.servation that pyrith- 
iamine is also an acfir'c anti-bacteria] 
agent and that its effects can be 
counteracted by increasing the sup- 
j)ly of thiamine in the culture me- 
dium. 

.An important observation in the 
beliavior of jn-ritliiamine is tiie fact 
that the action of this compound 
does not depend tgwn the absolute 
amount present, but rather on the 
dietary ratio of jn rithiaminc to thia- 
mine. 'riiis indicates that i)Oth jjy- 
rithiamine and thiamine compete 
with each other for the attention of 
the organism, the one which e.\ceeds 
quantitatively, winning out. This 
competitive behavior is believed to 
l)e almo.st universal between the va- 
rious metabolites and their inhiliit- 
ory structural analogues. 

]‘‘ollowing the studies with ])yTith- 
iamine. analogues of other vitamins 
were prf)duced whicli were found to 
cause diseases characteristic of those 
occurring with a deficiency ’of the 
related vitamin, Tlie.sc diseasc.s 
were believed to be really defici- 
encies not only because they ])rc- 
sen'.ed similar syrn]noms and dis- 
turbances, but also because they 
were jirevented or cured by adc- 
(juate amounts of the vitamins con- 
cerned. 

rl.rcorhic Acid and (Ancoascorbic 
Acid: Ivxperiments with the inhib- 
itors' analogue of vitamin C were 
jjarticularly remarkal)Ie because the 
subjects of the tests, mice, have 
never been known to develop scurvy. 
Mice flo not need a dietary supply 
of ascorbic acid, apparently meeting 
their requirements for this vitamin 
by internal synthesis. Consequently 
a scorbutic mouse had never lieen 
seen until glucoascorbic acid was 
fed to a group of these animals (9). 
Every one of these soon came down 
with many of the signs of scurvy 
as usually seen in guinea pigs or 
other animals susceptible to tlie di- 
sease. What had occurred was ob- 
viously a comjietitive struggle be- 
tween the internally synthesized 
vitamin and glucoascorbic acid for 
siqjremacy in the biological system, 
.As w'as e.xpccted, glucoascorbic acid 
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of course also precipitated syiujj- 
tdms of scurvy in those animals who 
ordinarily require vitamin C in the 
<Ifet. In tiiese animals, tlie defici- 
ency v.'as promptly corrected hy as- 
corbic acid (9). 

'Ollirr B Vttaiiiius and InhUntnrs: 
Continued studies have established 
an antagonistic relationship lictween 
rilmflavin and any (wc of three 
structurally related cornjtounds 
(10). Nicotinic acid deficiency, lihe 
scurvy, never encountered in mice, 
was induced by feeding 3'acctylpy- 
ridine (11), recalling and cxidain- 
ing the first C-xperiments with this 
compound. It is interesting to note 
that another nicotinic acid analogue, 
3-pyridinc-suIfonic acid, is fatal to 
nicotinic-acid deficient dogs, harm- 
less tf> normal dogs and ineffective 
in mice. Phenylp.nntothenone ns well 
as thiojKUiic .acid, Ixuh ])rcviously 
mentioned. comj)Cte with jjanto- 
thcnic acid’, destliiohiotin with hio- 
tin, and so on. 

Vitamin K, Vitamin ll and In- 
hibifors: Dicoumarol. first discov- 
ered as the injurious constituent of 
•sjKfiled sweet clover hay causing 
vitamin K deficiency in cattle (12). 
was only in retrospect discovered to 
be an analogue of vitamin K. Sim- 
ilarly, 2,4-dichloro-napbtbofjuinone, 
a powerful fungicide developed em- 
pirically during tbc war (13), was 
later recognized as an analogue of 
vitamin K. As might have been i)re- 
dicted, the microbial growth-inhib- 
iting powers of this comijound were 
reversed when vitamin K was pro- 
vided (14). Strangely related to 
Ijoth vitamin K (which is 2-metln'!- 
1,4-naphthoqiiinone) and to vitamin 
E (which is a-tocopherol) is the 
compound a-tocopherol qiiinonc. 
This comj)onnd produces signs of 
vitamin E deficiency in rats and 
mice, but it^ effects arc counter- 
acted by vitaniin'K iii-stead of vita- 
min E! (15). 

Significance of Anti-Vitamins: 

As Therapeutic Agents: Wc may 
now go back to the question: Why 
produce vitamin antagonists? Or, 
for that matter, anti-hormones, anti- 
amino adds and the like? As has 
already’ been mentioned, because the 
phenomenon of competitive antag- 
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nni^m was first })Oj>ularizcd hy the 
sul fonamidc-p-amino-henzoic acid 
relatirniship, the belief arose that 
other chemothtTapeutic agent.-^ might 
Ik* devcloj)ed against infectious dis- 
eases hy producing analogues f>f 
met.aholitcs. J!ome of- these have 
already Ikch discu«scd. It is intcr- 
e-sting to note fk'it the most prac- 
tical of tfiesc, 2,4-dichloronaphtho- 
qninoiic. was not recognized as a 
ctuniielitivc analogtie of vitamin K 
until after it had I>een devdoped hy 
otlier <-tandards. The sulfonic acid 
analogue of pantothenic acid, thio- 
panic acid, wn.s .‘.hown to he capable 
of profectiiig rats from strejUococ- 
cal infection 1 16). Bui its action is 
too weak for it to he of practical 
tlierapeutic importance. However, 
the pos'^ihility of finding useful 
tlierapeutic agents hy lliis means 
is increasing with continued re- 
search. 

isceent report- ( 1/ ) have de- 
scribed some highly interesting c.v- 
jteriments dc-igned to develop an 
inhibitory analogue useful against 
infection hy certain intracellular 
micro-organisms. At present there 
are no therapeutic means of control 
for .such micro-organi-ms a.- there 
are for hacleria. Thu,- while strep- 
tococcal or pneumococcal mf(clion.s 
may yield to penicillin or the sulfon- 
amides, there arc no effective agents 
for poliomyelitis or influenza. 

■Mthough no -nch agent for these 
two diseases has yet been found, 
W'oolley’s group ha- reiKirtcd a sub- 
stance which will work against in- 
tr.a-cellular jiarasites. This is jihcnyl 
jianlothenonc, an inhibitory struc- 
tural analogue of jiautothenic add. 
It has been found to he an active 
antimalarial agent. Phenyl panto- 
Ihenone is alxuit as active as quinine, 
while .sonic of its derivatives arc 
oven more active. Since much of 
this work .still remains shrouded 
under military secrecy, there are 
few fletn/Is available at jmcsenl con- 
cerning this fascinating develop- 
ment beyond the fact that tliis com- 
pound was originally tested because 
of observations indicating the im- 
[lortance of pantothenic acid in par- 
asite metabolism.' 

The applications of anli-me(ab- 
olitcs may lead to still other ty-pes 
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of tlierapeulir agents besides 
used to combat infections agenfs 
For c.vamjile, it is quite [josdiie 
that, under certain circumstances, it 
may become desirable to produce for 
tlierajicntic jnirjwbcs symptom? of a 
vitamin or hormone dcficiena-. 
Why deliberately produce a defici- 
ency state when everyone is trying 
to prevent this with vit.amin "pill? 
and hormone injections? Woolley 
rites two interesting answers to lii« 
question : 

I'ir.st is the well-known .story of 
dicoumarol. This compound was 
fcsiind to jiroduce hemorrhages char- 
acteristic of vitamin K deficienc>, 
(18), At first, dicoumarol was the 
)<aiic of the farmer’.s e.xistence. lead- 
ing to disastrous consequences for 
the cattle which fed upon the sjwlcd 
sweet clover hay containing it. 
When it was rliscovercd that uta- 
min K would cure the animal.f of 
the symptoms induced Iiy dicotima- 
rol. the realization also came tint 
till' two comjroiinds are structural 
analogue.s. Dicoumarol is now used 
clinically before n])erations in order 
to prevent dangerous blood clot* 
from forming. 

Knowing lx)th the effects of vita- 
miii.s and of their absence on lodily 
function jrrovides jiotentially a sjtec- 
tacnlar means of controlling at will 
jihysiologica! resjionscs hy admin- 
istering vitamins (as is now donel, 
or their stnictiirally related inhib- 
itors. 

With this jirccept in mind, 
ley (16) set out to produce a selec- 
tive pharmacological agent winch 
would cause a resiionse die uatiut 
of winch could he predicted eier, 
lie fore (he compound was synthe- 
sized and wliicl) had never helore 
lieen caused hy any known drug- 

The metaljolite selected for th? 
e.xperiment was tocopiieroi, vitamin 
E. It was chosen because in mice 
a deficieuev of this vitamin 
a highly specific response only m 
the pregnant individual. It 
fatal to the mother animal and i-^ 
without effect on the non-pregn^m 
female mouse. Vitamin E e ' 
ency in the pregnant mouse - 
a resorption of the enibo'o “ ” 
the latter part of gestation. y- 
temiinates the pregnancy an 
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moves all traces of the cniiiryo. A 
successful ant.igouist of tocojilierol 
would, therefore, lie expected to 
produce such a resorptive interrup- 
tion of pregnancy in mice. Just 
such an analogue was found in 
a-tocopherol quinone (19). Curi- 
ously enough, this comjiound is re- 
lated both to vitamin B and to vita- 
min K. When a-tocopherol qui- 
none was fed to pregnant mice the 
desired pharmacological effect — 
termination of pregnancy — was ob- 
tained. Perhaps the strangest part 
of the experiment was the fact that 
although the effect obtained was 
characteristic of vitamin E defici- 
ency, vitamin K and not vitamin E 
was the only means of reversing the 
action of this compound. This study 
although not clinically practical be- 
cause of the tremendous doses of 
a-tocopherol quinone required, 
serves, however, as an e.Kpcrimental 
model to point the way to new and 
useful, avenues of attack in the em- 
ployment of structural anti-vita- 
mins. 

As Pood Factors: Anti-vitamins 
may occur naturally in certain foods. 
This brings up the problem that 
certain foods may actually nullify 
the vitamin content of other foods 
and lead to an over-all increase in 
the vitamin intake requirement. 

As an important example of this, 
we refer again to the history of ])el- 
lagra. Bj- 1937. nicotinic acid had 
been clearly established as the pel- 
lagra-prevenitive vitamin. Never- 
theless. the “corn-to,\in'' tiieory 
could not be com])letely discarded, 
particularly in the face of new evi- 
dence from India where pellagra is 
an urgent problem. From that 
country Aykroyd and Swaminathan 
(20) reported that people whose 
diets contained corn and also sup- 
plied 1.S milligrams of nicotinic acid 
per day were succumbing to pel- 
lagra. However, other persons re- 
ceiving only 5 milligrams of nico- 
tinic acid per day in a corn-free 
diet never developed the disease!* 
That these observations were no 
mere accident was shown when, five 
years later, investigators in this 
country (21) were able to inhibit 
the growth of rats by feeding them 
corn. Normal growth was resumed 


as soon as extra nicotinic acid was 
jirovided. A suggestion was made 
that interference with intestinal 
vitamin synthesis might be the 
cause, but there was no evidence to 
suiiport the theory. 

A\9)at seems at last to be the real 
exiilanation of the mystery was de- 
scribed by Woolley (22) only a few 
months ago. Recalling the early 
studies with 3-acetylpyridine as a 
cause of pellagra ia mice (2), he 
suggested that “corn contains a 
structural analogue of nicotinic acid 
which acts as a posiHir etiological 
factor in pellagra.” In support of 
this theor\- it was next demonstrated 
that such a substance could be ex- 
tracted from corn and that, when 
fed to mice, it would cau.se pellagra. 
The effect of this as \‘et unidenti- 
fied corn extract** is counteracted 
by nicotinic acid. According to 
\Voolley : 

Pellagra is a deficiency disease 
wliirli results partly from a lack of 
sufficient nicotinic acid, but more 
especially from the action of an an- 
tagonistic agent in corn which com- 
petes with nicotinic acid and there- 
by intensifies the deficiency.” (17). 

Theoretical Considerations : 

The theory of competitive inhibi- 
tion of comjjounds by their struc- 
tural analogues is not only a rela- 
tively new one, but it is still largely 
in the formative stage. While most 
of the mechanics of pure chemi.stry 
and enzymology which are involved 
in jjtructural antagonisms are be- 
yond the scojic of this paper, it 
seems desirable from the point of 
view of clarity and completeness to 
highlight a few of the.se theoretical 
principles. 

IVhat is Competitive Inhibition? 
It has alrcadj' been jiointed out that 
the antagonistic behavior of struc- 
turally similar compounds is usually 
the result of such coni])ounds com- 
peting for the attention of the or- 
ganism, The most likely theory to 
date — but one which is not entirely 
free of flaws or cxception.s — states 
that the analogue competes with the 
vitamin for a specific site in an en- 
zyme (23, 24, 3, 25). Either com- 
pound can occupy this site at the 
e.xpense of the other since both, be- 


ing closely alike in structure, can 
react ivith the chemical groups of 
the enzyme. If the vitamin com- 
iiines with the enzyme group, the 
compound formed passes normalh* 
through the metabolic reactions for 
which the .system is adapted. If the 
analogue of the vitamin combines 
with the enzyme group, a foreign 
compound is formed which does not 
fit into the biological .scheme and 
is therefore valueless to the body. 

In this way, the analogue jire- 
vents the body from making use of 
the vitamin-enzyme system, thereby 
calling forth the .same sj’mptoms as 
would occur in an actual deficiency 
of the vitamin. Whether the vita- 
min or its analogue combines with 
the enzj'me depends on the relative 
concentrations of the two. Thus, 
it is not the presence of the analogue 
per sc which will inhibit the action 
of the corresponding vitamin, but 
rather the ratio of analogue to vita- 
min which will determine the course 
of action. 

The phenomenon of competitive 
inhiliition' has a number of interest- 
ing phases. For e-xample, the ac- 
tion of inhibitory analogues varies 
with the animal siiecies tested being 
inhibitory in some and not in others. 
Also, in some cases the related vita- 
min will not reverse the action of 
the inhibitor. Again, in some spe- 
cies. the analogue will be inhibitory 
only if the corresponding vitamin is 
a nutritive essential for the jiartic- 
ular .s])ccics. In other animals, no 
such correlation exists. 

A final point of interest is the 
fact that antagonisms of a non- 
comijctitive type have also been 
brought to light. These antagonisms 
have nothing to do with structural 
similarities between the compounds 
involved and present an entirely dif- 
ferent subject in themselves. In 
this class of antagonisms the inhib- 
itors are generally proteins or 
amino acids which work by directly 
inactivating the vitamins (or other 
metabolites) involved. Examples 
of these include ascorbic acid oxi- 
dase which destroys ascorbic acid bj" 
hastening its oxidation; avidin, the 

®^Thc recommended daily allowance for nico- 
tinic acid is from 15 to 18 mgs. 

^Apparently a pyridine compound. 
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mysterious constituent of egg white, 
wlhdi combines witJr biotin tliercby 
rendering it unavailable; and an un- 
identified enzyme in raw fish which 
destroys thiamine by splitting it into 
fragments which the body cannot 
make use of. I'wo other interesting 
c.xamples are the reversal of the 
action of acctjdpyridine (the anti- 
nicotinic acid analogue) by the 
amino acid tr 3 'ptophane, and the re- 
versal of the action of the sulfona- 
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February I, 1947, Deadline for 

Veterans on Easy G. I. Insurance 
Reinstatement 

The deadline established by the 
Insurance Act of 1946 for most 
veterans to take advantage of the 
easy reinstatement of their G, I. 
Term Insurance is February' 1, 
1947, six months after passage of 
the Act, according to a folder en- 
titled: “G. I. Insurance Stream- 
lined” published by the Illinois 
Commercial Men’s Association. 

In the Insurance Act of 1946 
passed in its closing sessions. Con- 
gress met ever\' major reason why 


mides (anti-p-aminohenzoic acid 
analogue) by the amino acid meth- 
ionine. 

Conclusion : 

'J'he discover}' of the anti-vita- 
mins marks a new chapter in the 
history of nufrition research. The 
early study of vitamins established 
the principle that certain coni])ounds 
l)rc.scnt in trace quantities in the diet 
had vital positive biological func- 
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News Notes 

many veterans dropped their Na- 
tional Service Life Insurance after 
leaving the service. These changes 
and an explanation of how to get 
the most out of G. I. Insurance are 
described fully and clearly in the 
folder, "G. I. In.surance.” The 
folder, published primarily for vet- 
eran members of the Illinois Com- 
mercial Jlen’s Association, is avail-r 
able free to other interested veter- 
ans. Veterans desiring free copies 
should send a request to R. A. Cave- 
naugh, c/o of I. C. M. A., 332 S. 
Michigan Avenue, Chicago 90, Illi- 
nois. 


tioiis. The studies outlined in this 
Review have now shown that other 
comjroiinds may have equal .signifi- 
cance in a nerjalive direction. These 
latter compounds exert their effects 
by interfering rvith the action of the 
vitamins themselves. This means 
that from the point of view of nu- 
trition, due must not think in terms 
of absolute vitamin intake or re- 
quirements, hilt in terms of uc( lit- 
amin availability. 
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Major reasons for clrojijiing 0. 1. 
Insurance have been lack of kai'P 
sum payment to beneficiaries. fC' 
striding of beneficiaries fo nieffl- 
hers of immediate family, and emis- 
sion of endorsement plans among 
permanent plans offered. Ail these, 
important to civilian needs of let- 
erans, have now been changed, on 
gress added a disaliility income pro 
vision to pay $50.00 a month msm^ 
ance income in case of total (isn 
bility occurring any time before ago 
60. 

"Not a single one of your reason- 
remain as excuses for neglecfma 


Jour. 0. 0. 
Janu.^rv, 1947 
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your service insurance today,” the 
folder .state.s, “.so far-reachinjj and 
dra.stic are the chantres just made.” 
All of the change.s are then ex- 
plained in noii'legal, easily under- 
stood language. trillions of veter- 
ans will now reinstate their insur- 
ance, it is predicted. TIowever, to 
reinstate the term insurance easily 
without medical exam, as most vet- 
erans will want to do, it is neces.sarj' 
to act before Fchruary 1. 1947. Imr 
.si.x months from i)assage of the law. 
reinstatement is made easy for the 
average jiolicy, a term i>olicy. Only 
two premiums need he paid and no 
medical examination taken. Thus, 
at present, no matter how long the 
iii-surance has lapsed it can he re- 
instated without a medical exam. 
After February 1, 1947, a medical 
exam will again he required if the 
insurance has lapsed more than six 
months. 

Veterans who never had G.I. in- 
surance can now make original ap- 
idication for it even though they are 
out of the service, “G.I. Insurance 
Streamlined” explains. 'I'lic folder is 
a valuable helj) to veterans wlio 
know that one sure way of getting 
the most security out of their serv- 
ice careers is to “Keej) your G.I, In- 
surance . . , now, and for the rest of 
your life.” 

Under the heading of “What 
Should You Do About Converting,” 
the folder says; “If your term in- 
surance was taken out on or be- 
fore December 31, 1945, you can 
keep it 8 years. (Term policies 
originally applied for on and after 
January 1, 1946, can he kept only 5 
years.) Term insurance gives you 
the ma.ximum protection at the least 
initial cash outlaj’. It was given so 
that you could have the greatest in- 
surance during your and Uncle 
Sam’s emergency — World War II. 
Consider that your emergency con- 
tinues until you are well re-estab- 
lished in civil life. 

“The best thing to do,” advises 
the pamphlet, “is to keep the term 
insurance until you know how much 
you can afford to convert. Suppose 
you are back on the job now; it is 
steady. You know how much money 
you need for other reconversion 
plans; wife, home, car, refrigera- 
tor, children. Dien think about con- 
verting. If a home,. wife and chil- 


dren are in or coming into the pic- 
. ture. 3 'ou owe. them the full SIO.OCX) 
])rotection. Convert $5,000 if you 
want, hut continue the other $5,000 
. as term insurance. At the end of 
eight ye;irs of the term policy your 
income maj’ have increased, you will 
be more convinced of the value of 
this insurance, and you may he able 
to convert more to a permanent 
j)lan. Or, if Congress makes the 
term policj’ renewable as it did after 
World ^Var I, you can then renew 
your term insurance at your attained 
age. In that way you may be able 
to carrv a full $10,000 protection as 
jjart jjcrmanent plan and j>art re- 
newable term insurance. 

“ALso, b\' kee])ing the balance as 
term, you can carrj' the greatest of 
tile c.xtra disability insurance; $25.- 
00 in the e-xanijilc above on j’our 
permanent policy, and $25.00 on 
your term totaling monthly disabil- 
ity payments of $50.00.” 

in “G.I. Insurance Streamlined,” 
(he legal phraseology of The Insur- 
ance .Act of 1946, Public Law No. 
589, is unraveled and the changes 
are convenient!}’ grouped under such 
headings as; how your term insur- 
ance is changed, how do changes af- 
fect conversion, what should you do 
about converting, changes of jicrma- 
nent plans, and others. Also given 
are many hitherto unjnibli.shed fads 
and ti[)S about government insur- 
ance. 


Fourth Annual Medical and Surgical 
Symposium Sponsored by Wafts 
Hospital Staff of Watts Hospital, 
Durham, N. C. 

Wednesday, February 12, 1947. 
11:00 A. M.; Clinico-Pathological 
Conference, presented by Sidney 
Farber, M. D., Department of Path- 
ology, Harvard Medical School, 
Bo.ston, Mass., and Charles D. May, 
M. D., Associate in Pediatrics, Har- 
vard Medical School, Boston, Mass. 

2;30 P, Mi: “vSurgical Aspects of 
Diabetes,” Leiand S. McKittrick, 
M. D., Boston, Mass. 

3:30 P. M.; “Recent Advances in 
the Study and Treatment of Dia- 
betes,” Howard F. Root, M. D., 
Bo.ston, Mass. 

8:00 P. M.; “Viral Hepatitis,” 
Joseph Stokes, Jr., M. D., Professor 
of Pediatrics, Univ^ersity of Penn- 


sylvania Medical School, Philadel- 
phia, Pa. 

9:00 P. M. : “Pericardial Scars,” 
Francis C. Wood, M. D., Assistant 
Professor of Medicine, University 
of Pennsylvania Medical School, 
Philadelphia, Pa. 

Thursday, February 13, 1947. 
11:00 A. M. : Clinico-Pathological 
Conference, presented by J. E. Ash, 
Colonel, Medical Corps, Director 
Army Institute of Pathology, Wash- 
ington, D. C., and Wallace Yater, 
M. D., Former Professor of Medi- 
cine at Georgetown L’niversity. 

2:30 P. M.; “Some Clinical and 
Physiologic A.spects of Portal Cir- 
rho.sis,” Albert M. Snell, M. D., 
Mayo Clinic, Rochester, .Minn. 

3 ;30 P. M. : “The Current Status 
of Calcium Penicillin in Beeswax 
and Peanut Oil,” Monroe J. Ro- 
mansky, M. D., George Washing- 
ton University School of .Medicine, 
Washington, D. C. 

8:00 P. M.: “The Pre.sent Status 
of Effective Specific Therapy 
Based on Exact Hematologic Diag- 
nosis,” Charles A. Doan, M. D., 
Dean, College of Medicine, Ohio 
State University, Columbus, Ohio. 


Squibb Reports First-Quarter Earn- 
ings Increased to 47 Cents Per 
Share From 42 Cents a Year Ago 

Declares Dhidend of 25 Cods on 
Common Stock 

Stockholders, at Annual Meeting, 
Re-clect All Directors-, John 
Slaflcs Retires as Senior 
Vice-President 

Consolidated net earnings of E. 
R. Squibb & Sons and wholly owned 
subsidiaries in the western hemi- 
sjjhere for the first quarter ended 
September 30, 1946, was $858,408 
compared with $781,984 for the 
corresponding quarter a year ago, 
Lowell P. Weicker, president, an- 
nounced today (Thursday) at the 
annual stockholders’ meeting. This 
was equal to 47 cents per share on 
the 1,514,694 shares of common 
stock outstanding, after providing 
for taxes on income and preferred 
dividends, compared with earnings 
of 42 cents j)er common share on 
the stock outstanding a year ago 
after adjusting to a three-for-one 
basis in accordaiice with the recap- 
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itniization in Deccinlier, 1945. 

ProviM'on for United Stales and 
foreign income ta.\e.s wn.s :^)-}9,252 
for tlie 1946 quarter coini)ared with 
$75.5,137 for tlie like quarter last 
year. Net income before provision 
for .site!) taxes was .$1,507,660 for 
the quarter just closed compared 
with $1,5.57,121 for the correspond- 
ing quarter la.st year. 

T!ic stocldiolder.s re-elected all of 
the company’.s present directors. At 
a meeting of the hoard of directors 
following this, all of the conqtany's 
officcr.s were re-elected with the 
e.vceptioii of John X. Siajdes, who 
retired as senior vicc-jwe.sident. Mr. 
Staples will contimie, however, as a 
director of the company. 

Directors of E. R, S(Htihh fv .sons 
today (Thnr.sday') declared a divi- 
dend of 25 cents per share on the 
common slock, jiayahle December 
12, 1946, to .stockholders of record 
at the close of business November 
27, 1946. A dividend of $1 per 
.share was declared on the 4 percent 
cnmnlalive preferred .stock, payable 
Feimuary 1, 1947, to stockholders 
of record at the close of bu.siness on 
January 15, 1947. 

In acting for our clients we re- 
ceive conipen.sation for our services 
either directly or indirectly, tlirough 
the placing of advertising, and arc 
ready to disclo.se this information 
on request. Dorctnus & Company, 
New York. 


Things You Should Know About 
Your Now Peacetime Army 

In order to raise and maintain 
on a volunteer basis the Army of 
1,070,000 men estimated l)y the 5Var 
Department as needed by July 1, 
1947, it will be necessary to recruit 
an average of 40,000 men a mouth. 

The U. S. Regular Army offers 
volunteer training in main- skills 
and trades, ranging from aviation 
mechanics to cooking and welding. 

The Army Medical School in 
combination with the Army Insti- 
tute of Patholog)', Washington, D. 
C., has one of the largest and most 
complete collections of equipment 
and material illustrating all phases 
of clinical and pathological labora- 
tory examinations. 

The Army’s "navy” includes sev- 
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eral hundred ships ranging from 
lran.spurts to ferry boats. T'he Army 
also operates its own railroad,s, in- 
cluding the 45-milc line at .Aber- 
deen I’roving Ground, and the 30- 
mile line acro.ss the Panama Canal 
/ione. 

, The American .soldier might he 
called “the healflnc.st man in the 
world." TTic Army [irovidcs 13 
doctors and 12 nurses for every 
2,000 troops, with the finest medical 
equipment and hospital kicililies, 
fn W’orld War I, deaths and di.sease 
totaled 156 in 10,000; in World 
W'ar 11, only six in 10,000, In 
peacetime, 5 per cent of the .Army's 
total enlisted strength is engaged in 
safeguarding the soldier'.s health. 

Food inspc-ctors of the V'eterinary 
Corps, in 1945 alone, checked 
8.271,175,0.$5 jxMtnds of food of 
animal origin purclia.sed for the 
.service, r e j e c t i n g 246,349.652 
ponmls as uii.satisf.actorv. 

Fort Knox. Ky.. is known as the 
U. S. Trca.sury’.s gold dci>ository. 
It also is one of four great training 
centers for the peacetime Re.gular 
.-Army. TTie fort’s 106,000 acres 
has 3 hospitals, 17 chapels. 9 movie.s 
and an 18-liolegolf course — as well 
as barrack.s, dormitorie.s, guest 
houses and a 1,000-family unit hous- 
ing jiroject. 

New pay scales increase enlisted 
men’s pay from 50 ])er cent ( for 
privates) to 19 per cent (for tech- 
nical sergeants). It is estimated 
that, with hidden pay for free items, 
the average private has a take-home 
pay that equals or exceeds that of 
tlie average civilian worker. 

Tiie Army’s retirement jirogram 
permits a man to retire with one- 
half pay after 20 years' service or 
three-fourths p.ay after 30 years. 
'I’liiis a master sergeant would get 
a monthly income of $107.25 (at 
the end of 20 years' service) ; or 
$185.63 (at the end of thirty years’ 
.service). 

Army Engineers have a three- 
and-a-half billion dollar backlog of 
public work which piled u]> during 
the war. Congress has appropriated 
for their ])eacetimc work sufficient 
funds for nearly 500 river and har- 
bor projects and 175 flood control 
programs, as well as for needed sur- 
veys and advance plans for other 
essential projects. 


fed^al security agency 

u. S. Public Health Service 
Dr. Thoma-s Parran, .Surges, 
Genera! of (he United .States I'u!,. 
he Health Service Federal Securhv 
Agency, announces that approxi- 
mately 120 one-year fellowships in 
merlical research are ojwn to men 
and women who are graduate jci- 
ence students. I hese fcllow.'hipi 
are part of the. program of the Xa- 
tional Institute of ire.-!ltli, ,r unit of 
the Pulilic Health Service, 

.A war-created void in trientiiic 
manjjowcr offers unlimited oiipor- 
tnnity to trained jiersonnel in the 
[luhlic health field. Dr. I’nrren 
pointed out. He decinreti it wouM 
take five years or longer to make 
np the shortage of scientists, 

T'he .National Cancer Institute, 
which operate.s as a division of the 
National Institute of Health, alsi 
has fnnd.s to train ai>proximate!y 53 
pliysicians in the diagnosis and 
treatment of cancer, the Suqtcon 
General sard. Under a federelly 
financed program, doctors wi.«hiig 
to .speci.-iliae in this field may be 
ajijiointed as trainee.s and k as- 
signed to aiitliorized non-iccleral, 
non-profit institutions in various 
jiarts of the country. 

T'lie National In.stitute of Health 
offers researdi fellowships tograd- 
iiate.s of accreditet! colleges who 
have majored in such subjects as 
biology, chemistry, denti.stry, entom- 
ology, medicine, jihysics, and other 
scientific fields. 

Paying a yearly stipend of $3,000, 
Senior Research Fellowships are 
awarded to men and women who 
iiold Ph. D. degrees in one of the 
specified scientific subjects. Junior 
Fellows, who receive $2,400 annu- 
ally, must hold a master’s degree in 
science, or must iiave completed the 
equivalent of a master's degree in 
jxjstgraduate study. Fellowshipj 
are for one year from the date o 
award, and may be renewed for a 
second year. _ , 

Applications for fellowships an 
traineeships should be sent to * 
Director, National Institute o 
Health, Bethesda, iMarylatid. 

The Public Health Sen-ice aW 
administers fellowships awarde 3 
the State Department to health 
sonnel from other American repu ^ 
lies and the Philippine Islands. ^ 
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The Geography of Salmonella 

By 

OSCAR FELSENFELD, M. D. 
and 

VIOLA MAE YOUNG, M. S * 

CHICAGO, ir.UNOIS 


^T^herk are approximately 150 t 3 'pes of Salmonella 
known to date. While not many of the.se strains 
have acquired great epidemiologic importance in all 
parts of the world, in a single case or outbreak selected 
by random sampling, any Salmonella type may be en- 
countered. 

Onl}' a few tj’pes of Salmonella occur exclusiveh’’ 
in man. The great majority of the strains cause pri- 
marily infestation in animals and birds. Such animal 
infections attain great importance in human medicine 
when transferred by food, as meat and eggs, to man. 

Finally, the clinical picture of salmonellosis in man 
is not a single clinical entitj- but a series of sjmdromes. 

As a result of the studies of American authors, par- 
ticularly Hormaeche et al. (1). Bornstein (2) and Sel- 
igmann et al. (3), the “Doctrine of Montevideo” has 
been accepted. According to this theory, the reaction 
of the infected person de])ends upon his age and gen- 
eral health, while the type or strain of Salmonella 
plays a less important role. Thus children and young 
animals, old and sick people are more prone to develop 
septicemic forms or meningitis, while healthy and ma- 
ture individuals show only moderate generalized symp- 
toms. An.v Salmonella may, therefore, produce the 
following clinical .syndromes of salmonellosis: 

1. Salmonella fever, the “paratyphoid disease” of 
older authors. 

2. Salmonella septicemia, with irregular fever and 
often lethal outcome. 

3. vSalmonella enteritis, either choleriform (rare in 
adults), or dysentery-like. 

4. .Localized inflammation, as ])seudoapi)endicitis, 
cholecystitis, salpjmgitis, ])]euritis, etc. 

5. Symptomless carrier .state. 

'I'here are, however, a few Salmonella- strains which 
predominate as causes of one or another form of 
salmonellosis. The paratj'phus bacilli A, B and C, and 
S sendai are often isolated from Salmonella fever. S. 
cholerae-suis frequently evokes septicemia. Members, 
of the group “E” in America cause enteritis rather than 
other disease. On the other hand, the very frequent S. 
typhi-murium, S. newport, S. oranienburg, S. panama 
and S. montevideo do not show much preference for 
any particular type of vSalmonellosis. 

When the problem of prevention of salmonellosis is 
considered in its entirety, two questions arise: 

First, how is salmonellosis being spread? 

Second, which strains of the 150 known types are 
the -most important? 

*From the Chicago Medical School, Chicago 12, III. 

Submitted Sepr. 16, 1946. 


The answer to the first question is not easy. Felsen- 
feld (4) enumerated the following sources of human 
Salmonella infections: human carriers and cases, meat 
and fowl, foods as creamy pastries, pies, ice cream, 
maj'onnaise and eggs ; mechanical vectors such as flies 
and other insects; polluted water and fomites; even 
cows, horses, foxes, dogs, rats and other animals. 

The answer to the second question depends to a 
large extent on detailed responses to the first; the hy- 
gienic habits and supervision of human and animal 
carriers; the quality and cleanliness of the food, the 
di.seascs prevalent among animals and birds utilized 
In- tbe people as food and the amount of infestation of 
rodents which have access to stored food. W'hile the 
investigation of the modes of infection is being dis- 
cussed elsewhere, the task of this communication is to 
analyze to what extent the local habits and customs in- 
fluence the distribution of Salmonellae. 

It is unfortunate that data are not available from all 
countries and states. 

Little Attention is paid to Salmonellae in many places. 
With the exception of lists published by Salmonella 
centers, only few data can be obtained. Even in a 
country’ as Salmonella-conscious as the United States, 
13 states still do not type or send to a typing center 
Salmonellae isolated in their laboratories but are sat- 
isfied with the genera] diagnosis of “paratyphoid ba- 
cillus.” Excellent information is at hand from the 
other states of the U. S. A., from Canada, Me.xico, 
Uruguay, Denmark, England, Hungary, South Africa, 
and Netherlands Indies ffrom the last only before the 
Japanese occupation). Numerous helpful statistics were 
publi.shed by U. S. Army jiersonnel from the Mediter- 
ranean Theater of Operations, New Guinea and Pan- 
ama. Much material is available from Cuba, Panama, 
Venezuela, Brazil, Argentina, Norway. Sweden, Ger- 
many. Czechoslovakia, Palestine. India anrl Australia, 
thus permitting the sketching of a picture of the geo- 
graphic distribution of the most important tj’jjes. 

Rare strains, which occur in less than one per cent 
of the epidemics, are not considered in this paper. 

The isolation of one or another of the less usual 
types in different localities is often described in cur- 
rent literature. The writers of this article feel that 
there is still not enough material on hand to warrant 
definite statements concerning the distribution of .such 
organi.sms. Neither is E- typhosa (considered a Sal- 
monella because of its serologic behavior) discussed in 
this paper, because of, the somewhat different epidemi- 
ology of typhoid fever. Finally; S. pullorum and S. 
gallinarum, very important ili veterinary medicine but 
rarely found in human pathology, are not included in 
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tills .study. A.s a result of tlii.s limitation tlie mtmher 
of .strains which have to he considered here i.s reduced 
to fourteen. 

Thc.se Salnionellae arc enumerated here in the order 
which they follow in the serolo;j;ic sehenie of White- 
Kauf fniann. 

.S'. Paratyphi W. 'I'hi.s orfjani.sni i.s only c.xceiitionally 
encountered in the Continental United' Statc.s. f-nc 
recent outbreak was dc.scrihed in a state hosjntal f5). 
It i.s known, however, that ejiideniics in mental insti- 
tution.s do not necessarily reflect the ciiidemioloftic 
.status of the pcnernl [) 0 [mIation. One carrier of an 
unusual strain may cau.se an outbreak in a closed in- 
stitution. 'J'he larj^e statistic.s of Edwards and Bru- 
ner (6), Selifnnann et al. (.3) and Kuhinstein et al. (7) 
as well as the data of numerous le.ss c.vtcnsive reports 
confirm that S. paratyphi A is very unusual in the 
northern half of the United States, fn the South, this 
organism was reported from h'lorida (8) and from 
Ck-orgia (9), i. e., from states with a warm and moist 
climate, 

S, paratypi A was recently i.solated in the Mediter- 
ranean area in laboratories of the U. S. .Army (10), 
in Palestine (11) and in Vienna (12). It caused a 
larger outbreak among German .soldiers in Austria. A 
certain number of strains was constantly found in Ger- 
many (13). It is al.so present in Czechoslovakia (14). 
It comprises about 8 per cent of all Salmonella in- 
fections in India (1.3) and i.s very frequent in the 
Netherlands Indies and in Africa. .Among .32 Sal- 
monella culture.s from different human .sources received 
from the Philippines, we found 4 S. paratyphi strains, 
while this type was not ()re.'-cnt among 207 other S.al- 
monclla culture.s received from N. .American lalwrato- 
ries. Even a case of S. paratyphi .A infection in a cat 
was descrilred in Argentina (16). .A great number of 
such organisms were i.solated from rats (17). Thus the 
infection can be propagated not only from man to man 
but also from rodents to man. 

It may be safely .stated that S. jmratyphi A pre- 
dominates in subtropic, al and troi)ical regions. It is 
very rarely found under the moderate climate of the 
more northern part of the United States. It is, how- 
ever, present in Continental Europe. 

S. Paratyphi B (S. schottmuelleri). This organism 
is-constantly re])orted in the United States of America, 
where it causes about 20 per cent of all .salmonellosis 
cases (4). The incidence of S, j)araty])hi B is lower 
in the New England States (3, 7), and higher in the 
Central States and in the South (9). It is very fre- 
quent in South America (1), in the Mediterranean 
area (10, II). predominates in Germany (13, IS) 
(about 40% of all Salmonella infections) (15); causes 


harbor tlii.s organi.sm In the United .Slates it i. 
nearly e.Kclusively transferred from man to man most 
frequently through the activities of fond Imndlers. In 
South America and in Germany, Iiecausc of the heav\- 
infestation of farm animals, that source has to lie take'i 
into consideration. 

S. j)nraty])hi B is an organism found in all jiaris of 
the world where a search for it was established. While 
m the United Stales it i.s mostly (iropagatcd by human 
carriers, in other countries animal sources also List 
1(1 be considered in its cjiidcmiologv. 

S. 1 ypht-Miiriiiin (U. aertrycke, B. bre-.lau) B th» 
most common Salmonella. Scligmann et al. (3) foumi 
it in abonf 37 and Rubinstein et al. (7) in alwiit 48 per 
cent of their cases. Kauffniann (14) cistimates 8. 
typbi-miiriurti infections 60 to 65 per cent of al! sal- 
monellosis infections; about 55 per cent in England, 44 
IHrr cent in Germany, and 22 per cent in the Nether- 
lands Indic-s. It i.s very frequent in all parts of the 
United States (4, 8, 9. 29, 30, 31 ), .Mexico (32. 33, 34), 
South America (1, 35, .30), Mediterranean area (10). 
Denmark (37). England (38), Germany (13). Aus- 
tralia (39) and N'ew Guinea (40). It is frequent in 
fowl in the United States (41 ), Britain. (Canada (42, 
4.3, 44), South America (45, 40), and Denmark (47, 
48). S. typhi-muriiim wn.s’ found in healthy pigs (2d, 
49>, sick bogs (50, 51), camels (52, 53), cows (28), 
bosses (54, 55), foxe.s (56. 57), dogs (58), musk- 
rats (59). rats (10. 00. 01, 02). It is interesting to 
notice that in Mexico (17) 77.6 jier cent, in Calcutta 
(00) 73,4 per cent and in Denmark 64 jier cent of the 
organisms isolated from rats were S. itTihi-mtirium, 
while in Sao Paulo (61 ) all Salmoncllae in rats jiroved 
to he S. typhi-niuntim. 

S. typbi-miirimn. however, is very rare in human 
salmonellosis in India (15). In countries where Fowl 
is freely consumed, where food containing custards ami 
other similar egg jiroducts are frequently eaten. S. 
typbi-inurium infections are necessarily frequent. There 
.seems to lie an inter-relationship between fowl and 
other anim.als in the exchange of the infection. Hin- 
shaw (63) often found Salmoncllae in snakes which 
fed on fowd eggs. Rats frequently contaminate food 
during storage. S. ty])hi-imiriimi survives for several 
weeks on food (90). It is, therefore, easy to under- 
stand that this omnipresent organism causes so many 
infections, excejit in India, where perbajis the special 
food habits of the Hindus reduce the number of the 
infections. 

^Ve have to acccjit S. typlii-murium as the leading 
Salmonella in most parts of the world. Fortunate v 
most infections with this organism show only' gaslrO’ 
enteritis of a few days’ duration, resembling "Sonne 


frequent outbreaks if England (19, 20. 21, 22, 23, 
24) (about 10 per cent of all Salmonella infections) 
(15) ; predominates in Czechoslovakia (14), and is be- 
ing reported from all other countries. It causes about 
8 per cent of the salmonellosis cases in India and 20 
per cent in the Netherlands Indies (15). S. paratyphi 
B is freouent in animals. It is being found in rats 
(17), healthy pigs (25, 26). cows (27), and sheep 
(28). It is interesting to notice that fowl only rarely 


dvsentery.” 

'N. Derby is found in about 3 per cent of human 
Salmonella infections in the United States^(6, / )• 
centiv it caused an outbreak in a hotel (65), was iso 
lated' from children (66). and frequently from fowl 
(41). S. derby was found in market meat (49), nor- 
mal hogs (67) and sick animals (6). In South Amer- 
ica it is often isolated from man (36), pigs “'l 
fowl (45). A few cases were observed in the -Meo- 
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iterranean flO). J-fogs in Germany (68) were re- 
ported as infected. This infection is very rare in hn- 
mans in Europe (13. 15). but frequent in the K’ether- 
•lands Indies (15). ^lost human infections with S. 
derby lielong to the clinical group of enteritis. The 
strains which we identified from South America and 
the United States came from ca.ses of diarrhea. 

S. derby seems to infect swine and fowl. Human 
carriers arc very rare. Its main domain is America. 

5". Paratyphi C (S. hirschfeldii. van Loghem’s ba- 
cillus) bns its home in the Old World. It is practically 
unknown in America. A case in Cuba was recently 
dcscrilied (69). This is. perhaps, the first authentic, 
i.solation of this organism in the New World. This 
tyjie. however, is frequent in Palestine (11), Itgypt 
(70), India (71) and the Netherlands Indies (15). 
Paratyphoid C bacilli were isolated only from man. 
The epidemiology of this infection closely resembles 
that of paratyphoid A; the clinical form being typhoid- 
like fever. 

S. Cholcrac~Siti.'i (S. suipcstifer) shows only slight 
serological and hiochemical differences from S. para- 
typhi C. Infections with this organism are frequent 
in the United States (3. 7, 9. 31) and in South .\mcr- 
ica (36). S. cholerae-suis iiccurs in about 7 to 9 per 
cent of all .salmonellosis cases in the New \\'orld. In 
Europe and Asia, the infection is less frequent (10, 
13, 37). An ejiidemic in Greece tvas recently de- 
scribed (72). More ca.ses occurred in England (15). 
S. cholerae-suis^ is rare in fowl (41. 73) but frequent 
in swine (25, 51. 67) and occurs also in cattle '(74), 
dogs (75). fo.NCS (56) and rats (17). Human car- 
riers were never found (2, 3. 4, 64), therefore infec- 
tion from meat has to be assumed. The disease is 
of the se])ticemic type, with a considerable ( 10 to 25 
per cent) mortality, which is higher than the death 
rate in typhoid and paratyphoid fever. It is the opinion 
of the writer, therefore, that ,S. cholerae-suis is the 
most dangerous Salmonella. 

This organi.sm seems to occur all over the world. 
Infections, however, arc more frequent in America and 
in the Netherlands Indies (15). 

S. Thompson is an organism which belongs to the 
paratyphoid C grouj), as 8, cholerae-suis. It is very 
rare in America (2, 3, 4, 6, 7, 41, 46). but causes 
about 10 per cent of salmonellosis in Denmark (15). 
It seems to be the chief agent in jioultry salmonello.sis 
in Britain (76). It may be sjiread liy infected fowl 
eggs (43). S. thompson is not rare in Germany (15). 
This infection is present in eggs consumed in .Amer- 
ica (44. 77). If this strain would be propagated on 
this hemisjihere in fowl, human infections with S. 
thompson will become more frequent in this country 
also. 

At present, S. thompson is frequent in Europe but 
rare in America. Becau.se of its frequency in fowl, 
the transfer to man through eggs seems to be the main 
route of infection. 

5. Montevideo is quite a common agent of human 
salmonellosis in America (3, 6, 7, 9, 31, 36, 51, 64, 
78, 79). It was frequently found in normal hogs in 
Argentina (26), in healthy chickens in Mexico (45) 


and in sick fowl in the Americas (41). It is rela- 
tively frequent in the Mediterranean (lO) but rare 
in Denmark (37). While it occurs in 3 to 5 per cent 
of Salmonella infections in North America and its 
frequency increases to the south of the continent, it 
is practically never found in Europe. 

S. montevideo was often isolated from food pois- 
oning and from human carriers. Both human and 
animal sources seem to jday an equally imjjortant role 
in its propagation. The infection is most frequently 
encountered in the New World. 

N. Oranienburg is • serologically different from S. 
montevideo only in parts of its “H” antigen. It oc- 
curs in a slightly higher number of cases of human 
.salmonellosis (3. 6, 7, 8, 9, 31. 36, 51) than ,S. monte- 
video. It is also more frequent in Denmark (37) and 
Germany (13) but does not attain the importance it 
has in America. It is frequently found in fowl in 
America (41) and was found in eggs (44, 80). The 
epidemiology of ,S. oranienburg seems to be the same 
as that of S. montevideo, 

In our m.aterial, S. montevideo and S. oranienburg 
occurred in about equal numbers. We found them in 
cultures from the Philippines, Panama, Venezuela and 
several North American states. 

S. Ncxi'port occuns in about 9 to 1 1 per cent of cases 
in America ( 3, 7, 31, 33, 36, 81 ). It recently caused an 
outbreak in Canada, was isolated in the Mediterranean 
(10), Palestine (11), occurred in about 8 per cent of 
Salmonella infections in Denmark (15), about 7 per 
cent in England (15) and about 8 per cent in Ger- 
many (13). It is rare in Hungary (82). S. newport 
was isolated from market meat (49), healthy hogs 
(25), healthy poultry (45, 46), sick fowl (41), eggs 
(44), foxes (56), snakes feeding on poultry eggs (63), 
c'.c. Because the Netherlands Indies showed also 7.7 
per cent of llie Salmonella infections in man caused 
by this organism, one may suppose that the distribu- 
tion of S. newport over the world does not show con- 
siderable fluctuation. It seems to acquire, however, 
local importance in South America. 

S. newport was isolated from ail clinical types of 
.salmonellosis. Considering the frequency of this or- 
ganism in human carriers, animals and birds, it is not 
surjiristng that it is readily encountered in diseased 
persons. 

.S’. Unteritidis occurs in 1 to 3 j)cr cent of human 
Salmonella infections in America (3, 6, 7, 36). It is 
not frequent in the Mediterranean (10) but is a ma- 
jor cause of food poisoning in the U. S. S. R. (83), 
Germany (15), Denmark (37) and England (IS). 
.M)out 10 to 15 per cent of human Salmonella infec- 
tious in Europe seem to be due to S. enteritidis. This 
organism is also found in India (15). Up to 5 per 
cent of the Salmonellae in the Netherlands Indies (15), 
is this organism. It is common in duck eggs in Den- 
mark (47) and Germany (84) and in rats in India 
(60) and Srveden (62), while in America it is rare 
in fowl (41), but was reported in calves in tropical 
parts of tlie continent (85, 86), The latter, however, 
could perhaps be the “var. dublin” which is frequent 
in cattle. 
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S. lifUcriliflis is ail iiifcrlioii prcnailitit' in WnrUJ 
fowl and. conswjiK’iUly, cansin^j ili^ra^i' ninsily atnoiif; 
tlw ooitsiiriicTa of C'KK'' mid poultry from thosr parts 
of tlic ^dol)(“, 

S. Jhihlii) is nil organism prartically nnlaitnvH in 
North America. It is a frequent iueitaiit of disease 
ill Dciininrk and India (15). ctuisinq tlieie alxiut .1 per 
cent of .all |s;dmfiuel(;t cases in nwn. It is .i frequciit 
cause of lo.ss of calves in Kniril (K7) and .‘^oulh Af- 
rica ffsS). It was recently recovered from cattle in 
Australia It caused onthreaks of a milk*lx>rnt 

epideniie in .South Africa and Htijrland ). 

where it is endemic in cattle f**2). Many iinman cases 
occur in nenmark fl5. .?7) where ducks are infected 
with this Salmonella (-17, 77). In Sweden rats were 
also found to harlwr S. duhlin (02). 

A certain decree of confusion in the S. cntcritidis 
"roll]) cannot l>e avoided hecause of die relatively small 
ecrologic differenee.s hetweeii S. cnteriiidis, S. duhlin. 
S. hie;, 'dam a.o. Kven if it is sonietimes nceess.-iry to 
read the reports on flic orenrrenee of certain .strains 
with a critical eye. it seems certain that S. duhlin i' a 
hoviiic-adaptcfl orRanistn which, perhaps, wa- trans- 
ferred from rCiiRland to Somli .Africa and Australia, 
'fhc origin of the .South Anicriean infections is noi 
clear. I'urther nudy f'f Kurojican '■enleritis-Hke" 
strains will elucidate the i|ne.stioii why S. duhlin oc- 
curs ill ducks only in Denmark when other .Satmonella 
infectiniis of this bird .slioiv more equal distrihiitton 
ill Denmark and in nenrhy countries. 

Huinaii infections witii S. duhlin are caused hy 
drinking uiipasteurized milk from infected cows and 
transferred frojti jxniltry. iirohahly hy crrs and meat. 
TJie disease ha.s a “spotty” Rlohal epidemiology, lariiiR 
fretjnciit in pure cattle nn'siiiR comitries. Infections 
arc ahsent in the U. S. A. 

S. PaiiaiiKi is an orqatiism typical of the .New 
^\'orkI. ft cause.s 3 to 5 [icr cent of human S.-dmonclla 
infections in -America (2, 4, 0. 7, '1, .5f>). hut is rare 

in Kiiropc (10. 93). While it was occasionallv fonml 
in healthy pigs (26). tlie chief animal .source of in- 
fection i.s jtotdfry (6, ,41). Unman carrier.-, are not 
infreejuent. Out of the 17 S. panama .strains ex- 
amined hy ns. 4 came from symjitomless food hand- 
lers. 'I’liis organism may, however, cause any clinical 
ly])e of salmonellosi.s. 

In America .S, jiaiiama is li.sted among the more 
frequent Salmotiellae, while in other parts of the w<ir!d 
it i.s unknown (I5J or very rare. It is found in man 
as well as in hird.s, therefore infections both from 
human sources and from poultry can he c.xpectcd. 

S. Analum is isolated from 2 to 4 per cent of sal- 
monellosis cases in North America f2, 3, 0, 7, 9). It 
is somewhat more frequent in .South America (36), 
hut considered rare in Hungary (82) and in the Med- 
iterranean area (10). It occurs in Palestine (70). S. 
anatum infections arc fre<(uent in A’onvay and in fhc 
Netherlands Indies (15). We found it also among 
cultures from Panama, Venezuela and the Philippines. 
S. anatum is often present in healthy and sick fowl 
(41, 45, 46), in market meat (49), in healthy and sick 


hogs t25, 2r.. 51. 07) and even in dog- (<);, 
toxes f56), 

'I'he diH'.rse rniisr-d in man is iimallv.a simn'eea-'n 

imicfiti.. Human carriers. Imw.-ve;, are frcLr-K 
eiirotiniertsl. ‘ 

1 he tlisiiilnuisiii of this organt'-m is "sjxiUv," Vi'!- ’- 
n!t<sf infections apin-ar in America, .an e.ademic 
M-ems (o he picsrni in Nnrw.ay. 8. ariattim h frcq®n 
in the Pacific region, 'Hr' infertion is carrier} In-m-i 
hml and '■wine. ' ' 

It has to )k- iememlH.'red (hat ■^mir timisua! Salir-.T- 
c!!a strvmts may atniin htcal imjxirtatiie, as S. R'ties-. 
ridis in die .Meditmancan (10), S. hvmm."fc'» i- 
Hermanv J‘>S). S. alKmv in Hungary (%) ard \W 
hernia ('V). newington in ,n si.-jte ianpit.a! (0) 
the I'niled .Si.ate':, etc. It <Icficnd- on the ptMr 
measures s<'t into action at the occ.'tsion of ,an outkial 
)f the infection n mains isolated an<i dies <m; or if « 
will spread. ’1 he {divsjcian alone cantint ncrompk'; 
everything irr this field, 'riic co-/([(cration oi the pek 
lie he.'dih aiulioritie-. and the veterinarian- is verv- im- 
jxiri.arvt h'R.an-e of the frequent aiiima! origin of sd- 

mtiuellosts, 

Dl.-^CC^SION 

Tlif e'tahh'sheii njriuion of many jdiy-iaaa? for* 
merh wa- that (he folknv'ing Salnionclhc arc the tiy'S 
im]x>rt;ii5t tn huma!) medicine : S, paratyphi A an} 1). 
.8. tvphi-mnrinm fP.rc'lan kacillu-) and 8. ententidi- 
fU. gaertneri). The work of ?.alni'me!).i renim all 
over (he worid. (rarticulnrly in .-Xmerica, Dentmrk ani 
the Netherlands, proved titat S.ahnortelbe liavc a cw- 
(ain gcograjniic flisirihution. While any ot die ItO 
Salmonella str.ams uny he discovered daring tk ri- 
vestig.-ttion of a tvi-e of .sicktie.ss or onthreak of m 
epidemic or fixx! jHiisoning, the rno-t frequent orp.''- 
ism- enciiuntererl in the Lhiiicd 8tate.s art; S. fcrr- 
tv phi H. 8. typhi-mnrium. S. cholerae-suis, 8. lacnle- 
vnleo. -8. or.anicfihurg' and S. ncvvjxvrl, fo!lovye<l Ig 5. 
derhy, .8. cntcritidis. 8. jnmama and S. anatum. Three 
more organisms not discussed in thi-v jvajier are a si 
often i.solnted : .8. Inreilly. 8. senftenherg and S. gnr. 
These latter do not achieve a geographic imjxirtorce. 
T’hc diagnostic methfKls used tor the rletecti'iu ot 
monellosi.s have to he modified acconling to the .sx^ 
strains. It of little value to test the sentm oi ts^ 
patient only with I'., typho.sa, 8. jiaralyphi A 
jiaratyjdii P> antigen.s. It is aKo un.-atisiactor) to e* 
a 8aimonella-snsincioni. organi.sm only with 
ty[)hi A .and P., S. enteritidis and .8. 

.aiitisera and if the cnltnre does not agglutinate, ( 
it as “non-i>athogenic." Fortunately, this doci' - 
haiipcn cxeeivt in. rare cases. Most '^’'0”“;'’'^ . „ 
wtrd their Salmonella -sfraiirs to a .Salmonella cem, 
which carries out the tyfiing without fee. as a f - 

.service. . . . .^i 

The diagnosis of the particular strain nn« 
the case of disease or outhreafc is of paramoun 
portance, because the efiidemiologic features 
Salmonella tyive may point to the source o 
fection, thus helping to avoid further cases. _ 

The ccoL'ranhic distribution of the Salmoneiiat i,- 
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significance in the recognition of the fact that our 
■greatest Iiope for thft prevention of the spreading of 
S. paratyphi A and C into the colder regions lies in 
the ihaintenance of adequate hygienic measures. The.se 
organisms occur only in man, therefore the battle 
against their propagation calls for the same means as 
are used against the s])read of typhoid fever. Greater 
difficulties are encountered in the checking of vSal- 
monellae which are frequently found in animals. 'I'hc 
recent traji.sfer of S. duhlin to Australia is a memento 
served as a warning hand for tho.se who fight against 
infections. Salmonellae propagated by cattle and swine 
can he prevented from causing human disease by jiroj)- 
er preparation of food. The difficulties in heating the 
inside of a thicker ])icce of meat to a temperature suf- 
ficient to kill Salmonellae which occur also in the best 
inspected market meat (49) are too well known to be 
discussed here. Special problems arise in the con- 
sideration of fowl and eggs as a .source of salmonello.sis. 
lidwards and' limner (6), and Hinshaw (41) per- 
formed considerable investigative work in this field. 
Hinshaw proved that the distribution of Salmonella 
tj’pes in fowl is similar to the occurrence of the re.spec- 
tive strains in man. Kessel et al. (98) gave further 
proof of the relation of human to avian salmonellosis. 
In countries consuming much fowl and eggs, as in the 
United States, the an.swer to the Salmonella problem 
lies not only in the control of human carriers but 
largely in the eradication of the disease and carrier 
state in fowl. 
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Special problems arose following the great move- 
ments of men due to the war and the improved over- 
.seas transportation. The .strict control of food and 
food handlcr.s, together with vaccination against ty- 
phoid, paratyphoid A, 13 (and C) practiced by the 
American and British Army not only kept the numbc" 
of ca.ses to a minimum but also prevented the import- 
ation of j)aratyphoid A and C infections by returning 
.soldiers. In view of the favorable sanitary conditions, 
ex'cn if .somebody would be flown to the U. S. A. dur- 
ing the incubation period of .salmonellosis caused bj' a 
Salmonella not domesticated in America, the danger 
of an outbreak is not larger than if the person carried 
any well-known type of salmonella. As wa.s stated 
above, strains propagated from man to man have little 
chance of si)reading in the U. S. A. Greater danger 
could arise when uncontrolled animals, mainly fowl, 
would be introduced into the country and spread a new 
infection among native ])oultry, thus creating new 
sources of human .salmonellosis. 

SUMMARY 

The global epidemiology of the most important Sal- 
monella strains, i.e., S. paratyphi A and B, S. typhi- 
murium, S. derby, S. paratyphoid C, S. cholerae-suis. 
S. thompson, S. montevideo, S. oranienberg, S. new- 
port, S. enteritidis, S. dublin, S. panama and S. anatum 
was discussed with special regard to the clinical forms 
of salmonellosis and modes of proj)agation. 
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A Clinical Consideration of the Malfunctioning Non-Calculus Gall Bladder 
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Tn 396 CONSECUTIVE cholccystographic .studies there 

were 75 cases in wliicli the only abnormal finding 
was a sluggish emptying gallhladfler. The high inci- 
dence of dysfunction of the non-calculus gallbladder 
without other abnormality, made it desirable to in- 
vestigate its clinical significance. This condition 
seemed to be too prevalent to have any real i)ath(jlogic 
significance. It is important to note that an incidence 
of about 10 per cent of sluggish emptying galli)ladders 
is found in routine e.Kaminafions of indivirluals who 
arc entirely a.syniptomatic. In the 396 cases with di- 
gestive di.sorders the incidence doubled. However, it 
is known that both functional and , pathologic gall- 
bladders are compatible with normal Iiealth. This 
functional condition is frequently considered to he due 
to a diseased gallbladder. Although it is a complex 
medical problem, it is often treated surgically. 

There seems to be no accurate data on the cm])ty- 
ing status of the gallbladder to determine precisely 
when to consider it abnormal. Regardless of the 
many contributions on the subject of functional changes 
of the gallbladder, the conception of the etiologic fac- 
tors involved are not well understood, l.lecause of the 
lack of specific clinical correlation concerning the non- 
calculus, .sluggish emjitying gallliladdcr, the present an- 
alysis was undertaken. This paper is confined to ob- 
.servations on the significance of the delayed .empty- 
ing gallbladder, the pathologic vesicle not being con- 
sidered. No attemi)t is made to point to any one etio- 
logic factor, as the problem is too com])lex. The j)ur- 
pose is to i)resent, (1) statistics defining the measure- 
ments of the degree of contraction of the normal and 
delayed emptying gallbladder, f2) the com])lc.\ etiology, 
(3) relationship of emptying of the galll)ladder with 
emptying of the stomach, (4) relation of gastroin- 
te.stinal disturbances, (5) effect of antispasmodics, (6) 
relation of position and tone of the galli)laddcr, (7) 
effect of thyroid, allergy and other conditions on the 
function of the gallbladder, and (8) its clinical sig- 
nificance as a ])rovocative factor re.sponsible for symp- 
toms. 

A large number of clinical cases with ap])arcnt gall- 
bladder .symptoms reveal functional changes without 
any other signs of pathology. One must be cautious 
in recommending surgical exploration in all cases of 
delayed emptying gallbladder, because of the frequent 
post-operative failure to relieve the symptoms. Eight 
of our cases were operated on, and in 7 the gallbladder 
was normal, in one case there was a- band of adhesions 
between the gallbladder and pylorus. In the latter 
case, the operation did not relieve the symptom.s. Car- 
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ter, Greene and Twiss state that about 70 per cent of 
l)atients with gallbladder .symptoms do not have gall 
stones, but show evidence of disturbance in the empty- 
ing mechanism without the loss of concentrating func- 
tion. Ilellstrom found 30 per cent anrl ]9oubilet 40 
per cent had post-operative .symptoms similar to those 
prior to operation. The post-cholecystectomy .syn- 
drome occurred most frequently in those cases which 
presented functional disturl)ances demonstrated by 
cholecystography. Cole and Rossiter reported a few 
oj)erative cases on poor emj)tying but otherwise nor- 
mal gallbladders which revealed evidence of adhesions 
or some abnormality of the cystic duct. 

The em])tying of the gallldadder is a co-ordinated 
mechanism of the biliary tract. The emptying begins 
from 3 to 5 minutes after a fat stimulus with con- 
traction of the gallbladder. There is a relaxation of 
the neck, cystic, and common ducts with ojjening of 
the sphincter oP Oddi. The sphincter of Oddi legu- 
lates the passage of lu'le through the biliary tract into 
the duodenum. Spasm of the sphincter of Oddi pro- 
duces delayed cmjjtying, which may produce a hyper- 
tonic comi)ensatory stasis. The administration o{ tri- 
nitroglycerin or the inhalation of amyl nitrite may 
relax the spastic sphincter of Oddi and accelerate 
the flow of bile from the gallbladder. Amyl nitrite 
and octyl nitrite inhalations given in 12 of our cases, 
proved to be ineffective. Atropine sulfate 1/100 
grain or/and Syntropan 25 mg. given orally in 20 
cases had no effect on the emptying of the sluggish 
gallbladder. Ivy also noted that a distended gall- 
bladder frequently does not evacuate after sponta- 
neous or artificial ojjening of the sphincter of Oddi. 

The following etiologic factors are thought to be 
responsible for sluggi.sh emj)tying of the non-calculus 
gallbladder; (1) abnormal elaboration of the hormone 
(cholecy.stokininj, (2) e.xcessive thick mucus, (3) 
muscular changes in gallbladder wall, (4) spasm of 
the cystic duct, (5) kink of neck of gallbladder, (6) 
abnormal reci])rocal mechanism of the gallbladder, 
duodenun) and sphincter of Oddi, (7) unusually thick 
bile, (8) reflex, (9) nerve dysfunction, (10) adhesions, 
(11) digestive disturbances, (12) pylorospasm, (13) 
pyloric obstruction, (14) duodenal stasis or ileus. (15) 
endocrine i.e. hypothyroid, (16) allergy, (17) preg- 
nancy, (18) drugs, i.e. morphine. 

The condition is slightly more prevalent in women. 
In 75 cases 45 were female and 30 males. Westphal 
is of the opinion that women are more prone to nervous 
dysfunction and therefore are subject to hypophyseal 
or gonadal hormonal disturbances. He noted that in 
pregnancy there is a distended hypertropic gallbladder 
with sluggish emptying. Casellas emphasized that 
biliary stasis is most pronounced in the visceroptotic 
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individual, but tins is not in accord with our experi- 
ences. We liave noted that delayed cm])tying due to 
excessive accumulation of mucus admi.xcd witli ten- 
acious gallbladder bile is a frequent cause of biliary 
dysfunction. Stasis may occur in hypercholesteremia 
as a result of the formation of in.spis.sated bile. Changes 
in the acidity of the stomach, hyjiochlorliydria and 
achylia may in some instances produce delayed empty- 
ing. In a ))rcvious study of 110 cases of pejjtic ulcer- 
ation with liigh gastric acidities, 35 revealed a sluggish 
emptying gallbladder. Metabolic changes are often 
causative factors in poor contractility of the gallidaddcr. 
Delayed emptying may lie encountered in cases of 
obesity, and is a frequent finding in hypothyroid cases. 

In 8 cases, a Basal Metabolism test was made. 6 re- 
vealed a minus 20 to 30, and in 2 the rate was nor- 
mal. Simendinger has ex])erimenta]ly .shown that a 
distended gallbladder with thick viscid bile and delayed 
emptying rras observed ip thyroidcctomized animals. 


DiGgsTivg Diseases 

' Function, al disorders are due to intrinsic or extdasV 
causes. If intrinsic, there may be diminished mii-oiiv 
contraction causing sluggish emptying, dilatation and 
a hypotonic gallbladder. The hypotonic gallbladder is 
large, pear-shaped or rounded. Thi.s type concentrate 
the dye normally and because of its lessened toco' 
empties sluggishly. 'I'lic average size of the liyptmic 
vesicle IS 4.8 by 6.5 centimeters; following a fat n;e,il 
4.4 by 6 centimeters. ’ 

'J'bc atonic gallbladder is large, thin-walled, usually 
high in jiosition, hugs tlie liver closely. It concentrates 
the dye normally, but due to the muscular atony, the 
cxpulsatory mechanism of the gallbladder is weakened. 
'I'lie diameter varies iictween 5 and 8 centimeters inili 
a more or Ic.ss circular configuration, in the hypo- 
tonic and atonic tyjies the loss of muscular tone, 
results in a large relaxed flabby vesicle. 

In the by])ertonic gallbladder the dysfunction is gen- 
erally due to changes in the sphincter of Oddi. There 



I'tg. 1. Normal gallbladder; dcmonsirarcs normal dimensions; note 
the decree of contraction 30 minutes after a fat meal. 


Allergy' is a variable factor in functional disturbances 
of the gallbladder. In two cases an allergy' to eggs 
was the primary' cause of delayed emptying. These 
patient’s symptoms became markedly exaggerated im- 
mediately follo3ving the egg meal. 

The normal gallbladder is pear-shaped, concentrates 
the dye within 12 to 20 hours, and is visible as a dense 
homogeneous cholecy’stogram. In a study of 50 nor- 
mal gallbladders, 44 vrere of normal tone, and 6 were 
hypertonic. Of these 42 were jiear-sliajied and 8 tu- 
bular. TJie normal gallbladder usually contracts to 
less than half of its original size within 30 minutes 
after a fat meal. This meal, two eggs and a glass 
of milk, is a physiologic stimulus, acting indirectly' by' 
elaborating cholecystokinin, a .sjiecific hormone for the 
empty'ing of the gallbladder. "Evacuation is jjroduced 
liy a simultaneous muscular contraction of the gall- 
bladder and relaxation of the sphincter of Oddi. The 
normal gallbladder usually contracts- in all dimensions. 
The average size of the 50 normal functioning gall- 
bladders is 3.8 by 7.9 centimeters; following the fat 
meal the vesicle contracts to 2.4 by 6.8 centimeters. 
The mean contraction was 1.4 centimeters in the trans- 
verse diameter and 1.1 centimeters in length. 


is an interference to the flow of bile at the outlet, prO" 
tlucing a compensatory enlargement of the gallblatidef- 
This condition may cause a dilatation of the entire 
biliary tract. The liyiiertonic gallbladder is large, tu- 
Irtilar. or elongated. Its walls are thickened and hyper- 
trophied. There is an increase in tone, with nonnal 
concentrating function. T'he average sEe is 4.6 )\ 
9.3 centimeters; after a fat meal, 4 to 8.7 centimeter?^ 

In 75 cases of sluggish emptymg gallbladders. 2/ 
were of normal tone, 28 hypertonic and 20 hypotonic. 
Carter et al., found a hypertonic gallbladder in 2o per 
cent and hypotonic in 15 per cent of cases. 

In our 75 cases the measurements of the sluggisn, 
emptying gallbladder yielded the following, resuki- 
The average measurement of the filled vesicle is ■' 
centimeters in diameter by 8 centimeters in lengtin 
Following a fatty meal, the average size is 19 Iiy /•? 
centimeters, giving a mean contraction of 0.5 cenn- 
meters in both dimensions. Comparing the aven-i^e 
contraction of the normal series with the s ugg - 
emptying gallbladder, one finds that in the norma 
gallbladder the contraction is almost three times 
in the transverse dimension -and slightly oi'cr twi 
in length. 
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'J'lic shapes of the sluggish vesicles were rounded in 
1.3, tubular in 21, and pear-shaped in 41 cases. The 
Ijosition of the gallbladder varied; 59 were between 
the twelfth dorsal and third lumbar vertebra; 15 on 
the level of the fourth lumbar and one on the level of 
tlic fifth lumbar. In the 75 sluggishly emptjdng gall- 
bladders the density was c.vceptionally good in all in- 
stances. This indicates that the integrity of the mu- 
cosa and the ability of the gallbladder to concentrate 
the dye was unimpaired. 

Forty-five of the 75 cases were studied for five, 
eighteen and twenty-four hours after a fat meal. No 
dye W’as visible in 5 cases. In 8 the dye was visible 
in the gallbladder in five hours, 20 in eighteen hours 
and 12 in twenty-four hours. 

Of the 50 normal gallbladders, ,32 were studied to 
determine the time of emptying. In 20 no dye was 
vi.sihle in five hours, 8 revealed dye in the gallbladder 
in five hours, 1 in eighteen hours and ,3 in twenty-four 


digestive disturbances. It is interesting to note that 
in .31 cases there were attacks of an acute nature in 
which 29 revealed abdominal pain radiating to the 
back; in 36 cases it was not localized. In 1 case there 
was a mild jaundice. 

Gastrointestinal studies were made in 56 of the 75 
cases; 26 were negative. Fifteen revealed definite 
gastrointestinal pathology, 1.3 showed functional 
changes. The genito-urinary tract accounted for the 
.symptoms in 5 cases. It is noteworthy that 31 patients 
in this series of 75 cases had previous surgical ex- 
plorations, 19 of these being appendectomies without 
the relief of symptoms. 

CONCLUSION 

The sluggish emjxtying gallbladder presents a clinical 
problem of the greatest diagnostic and therapeutic im- 
port. The significance of the sluggish emptying gall- 
I)ladder as judged by cholecystography must be inter- 



V'iy,< 2. Slugghh emptying gallbladder; large pear-shaped, wcll-fillcd 
gallbladder. Note the lack of contraction after a fat meal. 


hours. . It is noteworthy to point out the marked dif- 
ference in the time visibility of the normal and the 
delayed emptying gallbladder. Of the 45 sluggi.sh emp- 
gallbladdens, 40 showed a visible .shadow over a 
long period, while in .32 normal gallbladders only 12 
cases showed persisting ^visibility. It is evident that 
the emptying mechanism is significantly impaired in 
the sluggish emptying’ group. The pensistent visible 
vesicle is not only due to the delay in emptying Init 
the factor of re-absorption of dye must be considered. 

In 25 of the 75 sluggish emptying gallbladders a 
gastrointestinal study was made to determine the time 
of emptying of tlie stomach in relation to the empty- 
ing of the vesicle. 'I'wenty of the .stomachs emptied 
normally and 5 revealed a small gastric residue in 
five hours. Retarded emptying of the stomach may 
possibly play some role in the delayed emptying gall- 
Idadder, blit in this .series of cases the retention was 
too small to interfere with the normal function of the 
gallbladder. 

Some of the cases gave a more or less typical his- 
tory of gallbladder disease. However, all presented 


preted as a functional phenomenon. It is important to 
emphasize that this functional change may he a causa- 
tive factor in the production of digestive symptoms, 
because of lack of bile necessary for normal digestion. 

The complex etiologic factors causing delay in emp- 
tying of the gallbladder offers a perplexing problem. 
Attention must be directed to the many extrinsic fac- 
tors which may be responsible for this condition. These 
ca.ses should be treated individually on the basis of a 
complete study. .Surgical exploration should be at- 
tempted only as a last resort, since many of these cases 
arc not relieved by operation. 

In a study of .396 consecutive cholecystographic ex- 
aminations 75 or 19 per cent revealed a poorly con- 
tracting gallbladder without other vesicle abnormality. 
An attempt is made to establish a normal measure- 
ment of the gallbladder wdth a comparative study of 
the sluggish vesicle. The relation of disturbance of 
the digestive tract with the delayed emptying gall- 
bladder is discussed. .Statistics on the persistence of 
the gallbladder shadow in both the normal and sluggish 
emptying is given. 



56 


'Ameuican Jourxae of Digestive Diseases 


A study of the 75 cases of sluggish emptying gall- 
bladders showed the following pertinent facts ; ( 1 ) 
unusually high incidence, (2) extrinsic factors often 
responsilile, (3) transient nature of the functional 
changes, (4) normal vesicle wall with normal concen- 
tration of dye, (5) visibility of the gallbladder over 
long periods of time, (6) no pathologic change other 
than poor emp^a'ng, (7) it may or it may not he re- 
sponsible for digestive disturbances. 


TABLE 

PREDOMINANT CLINICAL BINDINGS 


Acute attacks 31 

Epigastric pain radiating to back 

and shoulder blades 29 

Abdominal pain or distress (not localized) 36 
Chills and fever 3 

Appetite . . good 55, poor 9 

Food relief 1 5 

Bowels . . diarrhea 10, constipated 25 
Nausea . 1 1 


Vomiting 

Gas and abdominal distention 

Burning 

Jaundice 

Liver, slightly enlarged 
Allergy 

Thyroid disease 

Gastrointestinal examinations 56 

Negative 
Duodenal ulcer 
Spastic, irritable G. I, tract 
Gastric ulcer 

Right upper quadrant adhesions 
Carcinoma of stomach 

Genito-urinary 5 

Kidney stones 
Ureteral stones 

Ojierations 30 

Appendectomy 
Gynecological 
Thyroid 

Kidney removed 


VosumeH 

NuiItlEH 2 

23 

20 

4 

1 

3 
2 

4 

26 

12 

13 

1 

2 

2 

4 

1 

19 

9 

1 

. 1 
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An Attempt to Prevent Histamine-Induced Ulcers in Guinea Pigs with Benadryl 

(Beta Dimethylaminoethylbenzhydryl Ether Hydrochloride)* 

By 

J. T. CRANE, M. D., S. LINDSAY, M. D., 
and M. E. DAILEY, M. D. 

SAX TRAXCISCO, CAEII'ORXIA 


Tt has been shown that gastric and duodenal ulcers 
can he produced in a variety of laboratory animals 
by the intramuscular injection of a histamine-beeswax 
mixture (1, 2), Six of 8 guinea pigs so treated by 
Hay and others died of perforated gastric or duodenal 
ulcers (2). These workers were of the opinion that 
the jiredominating action of histamine was the stim"- 
lation of the acid-producing gastric cells, and that the 
unopposed action of the hydrochloric acid resulted in 
digestion of the gastric and duodenal wall. 

Loew and others (3, 4), in 1945, showed that the 
compound benadrjd exhibited the property of prevent- 
ing or at least alleviating some of the pharmacologic 
actions of histamine, particularly antagonizing the 
spasmodic effects of histamine on the smooth muscle 
of the bronchioles of guinea pigs. 

'From the Divisions of Petholog) and Medicine, Unisersity of Cali- 
fornia Medical School, San Francisco, California, 

Submitted Au^. IS, 1946. 


The purpose of the experiment here described wss 
to determine if benaclryl would prevent the formation 
of gastric and duodenal ulceration induced by prO' 
longed administration of histamine. 


METHODS 

1. Ammals'. Sixteen adult alhiuo guinea pigs of both 
se.xes weighing between 300 and 650 grams were usCt 
in this study. 

2. Histamine in beesreax suspension : Dessicated his- 

tamine dihydrochloride was suspended in mineral o' 
and beeswax according to the procedure outlined >>' 
Hav and co-workers (2). , 

3 ’. Control Animals: In each of 8 guinea pigs, Ow 
cc. histamine suspension (containing 100 mg. of bis*®' 
mine base per cc.) was injected into the lumbar muscles 
daily for eleven days. For the next six days, 0.1 cc. 
of the histamine suspension was administered daij 
to the surviving animals. 
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Treated Aiiivtals: Each of 8 guinea pigs was given 
the same cio.sage of histamine su.spension as was given 
to the controh animals. The treated animals were also 
given a total of 135 mg. per Kg. of body weight 
daily of henadryl, intrajieritoneally, administered in 
sterile water. This solution contained .005 Gm. per 
cc. Tliis was administered in divided dosages of 25 
mg. per Kg. every four hours, 5 times a day, with an 
additional 10 mg. per Kg. jireceding the increased in- 
terval of eight hours each night. It has been shown 


no correlation between perforation and size of the 
ulcer. In one instance, there was minimal mucosal 
hemorrhage surrounding the ulcers. There was no 
significant difference in the total number of ulcers in 
the two groups. Occasionally there was considerable 
edema and acute inflammatory cellular infiltration in 
the sulimucosa beneath and near the ulcers. There 
was no microscopic evidence that vascular occlusion 
had contributed to the production of the ulcers. Other 
than the peptic ulceration, and the secondary peritonitis 


TABLE 1. Peptic Ulccr.ition in Histaminc-Trcatcd Guinea Pigs 


Survival in days 

Ulcer 

Remarks 

3 

Yes 

Control Group 

Expired. Peritonitir. 2 perforated ulcers, I in duodenum and 1 

3 

Yes 

on greater curvature. 

Expired. Peritonitis. 1 perforated and several nonperforated ulcers 

3 

Yes 

nn greater curvature and duodenum. 

Expired. Peritonitis. Perforated ulcer on i’rcatcr curvature. 

3 

Yes 

Expired. Peritonitis. } perforated duodenal ulcers. 

17* 

Yc5 

Sacrificed. 2 ulcers on /jrcatcr curvature. 

17* 

YC5 

Sacrificed. 2 ulcers on lesser curvature. 

17* 

No 

Sacrificed. No ulcers. 

17* 

No 

Sacrificed. No ulcers. 

1 

Yes 

Benadryl Group 

Expired. Peritonitis. 6 ulcers on greater curvature, 2 perforated. 

2 

Yes 

Expired. Peritonitis. 3 ulcers on greater curvature, 2 perforated, 1 

7 

Yes 

duodena! ulcer. 

Expired. Peritonitis. Perforated duodenal ulcer. 6 ulcers in stom- 

8 

Yes 

ach and duodenum. 

Expired. Peritonitis. Perforated ulcer on greater curvature. 

17* 

Yes 

Sacrificed. 1 ulcer on greater curvature. 

17* 

No 

Sacrificed. No ulcers. 

17* 

No 

Sacrificed. No ulcers. 

17* 

No 

Sacrificed. No ulcers. 


'‘SJCfinced. 


that henadryl in doses of 25 mg. per Kg. is sufficient 
to protect guinea pigs against anaphylactic shock (5). 

Daily injections of both henadryl and histamine was 
continued for seventeen days, at the end of which 
time the surviving animals were sacrificed and com- 
plete autopsies performed. The animals receiving 
henadryl were dejiressed and lethargic, but moved when 
stimulated. 

RESULTS 

The results of this exjieriment ajipear in Table 1. 
Five of the 8 (62%) henadryl -treated animals showed 
ulcers, and in 4 animals jierforation had occurred. Six 
oj. the 8 (75%) control animals showed ulcers, and 
in 4 these had perforated. All ulcers were of the acute 
type, were frequently multijde, and tended to be most 
numerous in the cardiac end of the stomach and on 
the greater curvature. The size of the ulcers varied 
from 0.25 mm. to 4.0 mm. in diameter, and there was 


in many animals, no significant histologic lesions in 
cither grouj) of animals were encountered. 

COMMENT 

It has been suggested that henadryl be used in the 
management of ])e|)tic ulcer (6) since it has been shown 
that this substance has a depressant effect upon the 
gastric acidity in human subjects (6, 7). However, 
50 mg. per Kg. of henadryl administered subcutane- 
ously to dogs did not significantly reduce the response 
of the gastric glands to injection of histamine (8). 
3'he dosage of henadryl used in this experiment, al- 
though effective in preventing anaphylaxis in sensitized 
guinea ])igs (5), did not appear to. influence the pro- 
duction of gastric and duodenal ulcers in histamine- 
treated guinea pigs. 

SUMMARY 

Treatment with benedryl does not prevent histamine- 
induced ulcers in guinea pigs. 
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Some Effects of High Lipid Diets on Intestinal Elimination 
IV. Saturated Fatty Acids 

By 

HELEN L. WIKOFF, PH.D., BERNARD H. MARKS, M.D., THAN F. CAUL PH D * 

and WARREN F. 'HOFFMAN, B.A. ' ' • 

COLUMBUS, OHIO 


Tn A PREVIOUS investigation made in this laboratory 
■(!) some effects on intestinal elimination were noted 
when diets rich in glycerides of saturated fatty acids 
were fed to dogs. These effects included the foJlow- 
ing: (1) constipation, when diets containing large 
amounts of simple trigtycerides of high molecular 
weight (tristearin and tripalniitin) were fed; (2) di- 
arrhea, when small amounts of simple triglycerides of 
acids having twelve or less carbon atoms were fed. 
However, the addition to the diet of as much as 20 
per cent trimyristin had no effect on intestinal elimi- 
nation at all. Chemical analyses showed greater than 
normal amounts of lipids present in the feces when 
the gtycerides fed melted above body temperature (tris- 
tearin, tripalmitin, trimyristin, trilaurin). 

.Several years ago, Bosworth, Bowditch and Giblin 
(2) noted that bottle-fed infants receiving diets too 
high in fat content were subject to vomiting and diar- 
rhea. These investigators found increased quantities 
of calcium soaps present in the feces of such infants 
and attributed the gastro-intestinal behavior of the in- 
fants to the presence of these soaps. They also claimed 
that the fecal lipids would be further increased in such 
cases h)" neutral fats being occluded in the soaps. 

Duell, Hallman and Reifman (3), who determined 
the rate of absorption of fatty acids in the rat found 
that buh'ric, cajiroic and caprylic acids fed as sodium 
salts were rapidly absorbed from the intestine, while 
capric acid (uncombined) was absorbed more slowly. 
Laurie acid became solidified and remained in the 
stomach so that it was absorbed very slowly. Lyman 
(4), feeding basic diets fortified with lard, ethyl pal- 
mitate, glyceryl tripalmitate, or palmitic acid to two 
dogs reported that the per cent of fatty acid (actually 
the ether extract) in the feces after ethyl palmitate or 
palmitic acid was much greater than after tripalmitin 
or lard feedings. He attributed the increase in ether 
extract to undigested ethyl palmitate in the first case, 
!)ut the increase in palmitic acid when that lipid was 
fed could not be attributed to undigested material since 
no digestion was required. He, therefore, assumed 
that free fatty acids disturb the mechanism of di- 
gestion because they are irritating to the digcstii'e 
tract, causing the food mass to be discharged more 
slowly from the stomach, but probably increasing 
peristalsis and the amount of feces. 

Telfur (5), studying one normal infant and three 

Tfom- the Department of PhyjioIoj*icaI Chemistry, the Ohio State 
University, College of Medicine, aided by a grant from the Comly 
j Research Fund of the Ohio State University. 

* Present address: Arthur D. Little, Inc., Cambridge, Mass. 

Submitted^ Aug. 


ivith biliary atresia and olistructive jaundice, found that 
when bile is completely excluded from the gut. over /O 
per cent of the dried feces are composed of fatly der- 
ivatives. Further, the non-absorption and persistence 
of excess fatty acids in the intestine arc a'^sodated 
vv'ith modifications of the normal calcium and phov- 
plionis excretion. Calcium is present in the feces in 
excess of normal, while phosphorus, released from 
calcium, is absorbed and eliminated in the urine, 'fhe 
e.xtent of the variation is said to depend on the con- 
centration of free fatty acids in the intestine. 

While the preceding investigators believed that a 
relationship existed between dietary fat, fecal lipids 
and, in some cases, intestinal behavior, other investi- 
gators found no relation between ingested fats and 
fecal fat. Krakower (6), using eight fracture pa- 
tients with good elimination habits as subjects, fed 
normal, low fat and special diets containing added 
corn oil (Mazoia) or added coconut oil (Nucoa) for 
4-da}^ periods. Finding no correlation between the 
dietary fat and the total fat content of the feces or its 
composition as determined by the iodine number, he 
concluded that fecal lipids do not repre.sent the reii- 
dual food fat wlien moderate or larger amounts of 
fat are fed. Hill and Bloor (7), basing their conclu- 
sions on observ'ations of four cats, decided that vvhen 
moderate amounts of fat are fed, the fecal fat is inde- 
pendent of the diet, and that fecal fat ordinarily can- 
not be regarded as unabsorbed fat. They found the 
fecal lipids to consist principalh' of fatty acids and 
their salts (soaps) with smaller amounts of cholesterol 
and its derivatives and a little fat. They attribulH 
the larger amounts of fat and fatty acids present m 
the feces after a high fat diet to unabsorbed food fat. 
Holmes and Kerr (8), using human .subjects, alw 
found the fecal fat to be different from that of the 

Because some of these investigators bad attrilvnted 
variations in either the behavior of the intestines o* 
in the lipid content of the feces to the presence oi ««; 
absorbed fatty acids or calcium salts of fatty 
was decided to feed some of the fatty acids, the g ) 
cerides of which bad been used in our previous ex- 
periment. 

PROCEDURE 


Four healthy male dogs=^, the subjects in tlw ^ 
ions experiment, were fed experimental diets. - 
his experiment, these dogs were kept indoors m i 


- - - . f 

Dos X, 3 tKirty-puund, part-spinielj Dos C, i 

and colhc, ^eghhs about '’xantj -thr« pounds, and 
terrien R and W, wci'sbins fcrcnuen and tbirttcn p< 
speeth cly. 
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aratc cages, from which they were removed for periods 
of exercise. All were fed, once a day and at the same 
time. Originally all of the dogs were given a diet of 
canned Pard* Dog Food, hut Avhen this article dis- 
appeared from the local markets. Dog X was fed 
dried food in order to conserve the scarce tinned Pard 
for the dogs used for the quantitative determinations. 
The smaller dogs, C, W, and R, were each fed the 
contents of a one-pound can of Pard each day. When 
fatly acids were to be introduced into the diet, the 
contents of a am of Pard (454 gm.) were thoroughly 
mixed with the calculated amount of acid in a mortar. 
The dog was then allowed to eat directly from the 
mortar in order to avoid loss of material through a 
transfer to another dish. 

The large dog X, as iii the previous inve.stigation, 
was used principally to test the palatahility of the spe- 
cial diets. When this dog refused to eat the food or 
became ill after eating it, the concentration of added 
fatty acid was diminished to a point where such effects 
were not observed before the diet was fed to the re- 
mainder of the dogs. If the dogs did not cat all of 
the special diets, the food was removed from the cage 
after half .an hour. The dogs were not fed again till 
the ne.xt regular feeding time, 24 hours later. 

When the special diets were fed, information about 
the intestinal behavior of the animal was ol)tained, as 
in the previous investigation, by direct observation of 
the animal and by chemical examination of the feces. 
The fecal material was collected for examination and 
analysed as quickly as possible after defecation in order 
to avoid changes in water content. 

The special diets were fed for three consecutive 
days; the second day’s ration being identified by a 
marker, so that the time required for the food to pass 
through the intestines could be easily noted. 

Chemical analyses, run on the .sample after mixing 
and grinding in a mortar until homogeneous, included 
moisture, total lipids, lipids soluble in neutral ether 
and soap fat. Iodine and acid numbers were deter- 
mined on the three lipid fractions. 

Moi.sture determinations were run simultaiieously 
with lipid determinations in a Kaye extraction appar- 
atus with mercury seals (9). Lipids soluble in neutral 
ether w'ere extracted for twelve hours with neutral 
isopropyl ether, soap fats were then removed by ex- 
tracting the residues for twelve hours with decinormal 
acid isopropyl ether. 'I'otal lijnds were obtained by 
extracting the original samples with decinormal acid 
isopropyl ether for twenty-four hours and the values 
compared with the sum of the lipids soluble in neutral 
ether and soap fat for the same fractions. 

All of the lipid fractions were purified l)y shaking 
at frequent intervals with petroleum ether, during a 
period of eight hours. The fractions were then fil- 
tered, the solvent distilled off and the residue dried 
in a vacuum des.sicator over concentrated sulfuric acid. 
Iodine numbers (Wij’s Method) and acid numbers 
were determined for the purified lipid fractions. 

^Sufficient canned Pard Dog Food to complete these studies was 
furnivhed us by the Research Division of Swift and Company. 


DISCUSSION AND RESULTS 

Recause the dogs had eaten a diet of Pard contain- 
ing 20 per cent added tristearin in the previous in- 
ve.stigation, an attempt was made to feed a diet of 
Pard to which 20 per cent stearic acid had been added. 
Plowever, the dogs refused to eat such a diet and not 
until the stearic content had been reduced to five per 
cent would they eat their food at all. On the second 
day, all of the dogs were badly constipated, listless 
and had elevated temperatures. They refused to eat 
all of their rations, the amount left being inversely 
proportional to the size of the dog (W, 200 g. ; R, 100 
g. ; C, 78 g.). On the third day, the symptoms of the 
previous day were still present, and the dogs refused 
to eat at all. Twenty-four hours later, the animals , 
seemed to have recovered and ate their normal Pard 
diet. 

O'able I contains the analytical data for the fecal ma- 
terial in which the marker for the second day of the 
stearic acid diet appeared. For the puqjose of com- 
parison, data for the tristearin diet, as well as the 
normal diet, have been included. 

Inspection of Table I shows that the addition of as 
little as five per cent stearic acid to the u.sual Pard 
diet of the dogs caused a reduction in the moisture 
content of the feces. 'I'he total lipid content of the 
feces of two of rlie dogs was less than when Pard 
diet alone was fed. The per cent of neutral ether ex- 
tract increased in every case, and the per cent of soap 
fats diminished, just as was the case when the tri- 
glyceride of stearic acid was added to the diet. How- 
ever, the total amount of soap present after the feed- 
ing of a diet containing 5 ])er cent added stearic acid 
was greater than after the diet \\dth 20 per cent added 
tristearin. 

The analytical constants of the fractions furnish 
little information about the composition of the lipids 
in the fractions. However, it can be said that the 
soaps isolated from the feces after feeding stearic acid 
do not consist jjrimarily of stearic acid salts, since the 
acid numbers indicate material of much higher mole- 
cular weight. 

'Phe acid numbers ranging from 43.7 to 50.4 indi- 
cate molecular weights from 1283 to 1113, re.spectively, 
while the molecular weight of stearic acid is only 284. 
It, therefore, seems probable that, when stearic acid is 
fed, a great deal of the so-called soap extract in the 
feces does not consist of soaps of fatty acids at all. 

'J'he iodine numbers indicate a greater degree of 
unsaturation in the soap fraction when stearic acid 
was fed, than when either the Pard alone, or Pard with 
tristearin was fed. 

.Since there was no increase in calcium soaps in the 
feces even when, stearic acid itself was added to the 
Pard diet, it seems reasonable to conclude that consti- 
pation resulting from a diet rich in tristearin or stearic 
acid is. not caused by the presence of unabsorbed cal- 
cium soaps. 
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TABtr. I 

Amlytfcjl Djtj From Vet-et of Thr« Dost Fed Trittcarin and 
Stfjinc Acid in Afeatured OaantuJci 


lo dm- Numfa m Acid Number! 


Diet 

Dug 

Per Cent 
Moisture 

Total 

Lipid* 

Neutral 

Ether 

Extract 

Sojp 
Fn by 

Extraction 

Soap 
Fat by 
JTiff. 

Total 

Lipids 

Neutral 

Ftbrr 

Extract 

Soap 

Fat 

Total 

Lipids 

Neutral 

Ether 

Extract 

Soap 

Fat 

Pard 

5^ Stearic Acid 
20% Trhtearin 

C 

69.9 

64. } 
40.8 

20..1 

9,J 

50.5 

2.9 

6.2 

4C.S 

18.0 

J.3 

1.4 

17.4 

5.1 

J.7 

8.0 

20.4 

5.2 

27.2 

23.2 

1.0 

5.6 

51.2 

17.5 

52.8 

20.1 

U.O 

49.4 

12.5 
JS5.1 

59.9 

45.7 

54.2 

Pard 

R 

n.9 

19.5 

9,3 

2t6 

10.2 

S.I 

0.4 

25.1 

48.6 



5% Stearic Acid 


6S.> 

15.5 

;o.4 

5.0 

5.i 

20.5 

rs.4 

42.6 

25.6 



20% Tfistcifin 


)6.2 

2r.4 

ai.c 

t.6 

5.8 

7.7 

5.5 

19,0 

40 6 

57.S 

74,5 

Pard 

W 

74.8 

J7.4 

5.0 

I5.I 

12.4 

12.9 

1S.2 

12.0 

56.2 

29.1 


5 Co Steiric Acid 


69.$ 

27.<! 

16.4 

10.3 

11.2 

10.4 

l7.S 

53.4 

1?.5 

14,7 


20% Trisfcarin 


54.7 

4Ty, 

59.4 

0.9 

8.2 

5.0 

5.5 

55.6 

46.5 

37.1 

IH.S 


Because the doj^s had all been made ill by the ad- 
dition of five per cent stearic acid to flie Pard diet, 
the experinient was not duplicated with palmitic acid. 
However, Dog C was fed a <lict of Pard to wliiclt nine- 
three days all of the dogs ale a diet of Pard containing 


ten (jcr cent additional Jauric acid. During this pe- 
riod. the rJogs were in goex! healtli and intestinal elim- 
ination wa.s regular. The feces appeared normal in 
sliape and consistency. It will he recalled that a Pard 
diet with 20 per cent added trilnurin in the pretioas 


TABLE It 


AnaI>ti5:Jil Data From Tccci of C Fed Tfipalnntm and 
raimfNC Aci<J ttt Meafur.d Owjnrujn 


Diet 



I'cr Cent Lipidt 


Iodine Number* 

Acid Numbers 


Per Cent 
.Moisture 

Total 

Lipids 

Neutral 

r.thcf 

Extract 

Soap 

F-Xtract 

Soap Fat 
Difference 

Total 

l.ipidi 

Neutral 

Ether 

Snap 

Extract 

Total 

Liptds 

Neutral 

Extract 

Soap 

Extract 

Pard 

69.9 

20.3 

2.9 

18.0 

17.4 

R.O 

27.2 

5.6 

52.R 

49.4 

59.9 

Pard^O.9% 

Palmitic 70 6 

IS.4 

12.0 

4.7 

6.4 

36.2 

16.7 


155.7 

194.2 

154.5 

Pari-P20% 

Tripalmitin 65.5 

56,9 

42.7 

9.8 

14.2 

5.5 

7.4 

8.4 

96.6 

83.8 

20U 


tenths of a per cent palmitic acid was added. After 
this diet had been fed for three day.s, elimination was 
still normal. Analytical data for the feces included 
in Table II are not particularly informative. 

The feeding of a meal of Pard to which lauric acid 


had hcen added was not difficult to accompli.sli. For 
investigation fl ) cau.sed diarrhea with feces only semi- 
solid in consistency. 

'J'nhie III contains the analytical data for the fecal 
material eliminated after the feedings of Pard with 


TABLF. m 

Analytical Data From Fecc^ of Dors Fed TriUurin and 
Launc Acid in A!ca$urcd Quantities 


Diet 


Dog 


Per Cent Lipids 


Jftdinc Number 


Acid Number 


Neutral Soap Soap Neutral Neutral 

Per Cent Total Fther Fat by Fat by Total Fthcr Soap Total Ether Soap 
Moisture Lipids Extract Extraction Difference Lipids Extract Fat Lipids Extract Fat 


Pard 

C 

69.8 

20.3 

2.9 

18.0 

17.4 

s.o 

27.2 

5.6 

52,8 

49.4 

59.9 

10% Lauric 


48.9 

12.3 

7.4 

5.0 

4.9 

15.1 

12.7 

16.5 

18.0 

15.0 

42.4 

20% Trilaurin 


31.2 

•54.6 

42.0 

12.6 

— 

— 

14.4 

26.S 


I25.S 

187.5 

Pard 

R 

75.9 

19.5 

9.3 

7.6 

10.2 

5.1 

6.4 

25.1 

48.6 

38.9 

54.2 

10% Lauric 


6S.8 

14.6 

8.4 

6.5 

6.2 

13.9 

U.Z 

15.4 

18.4 

17.4 

42.9 

20% Trilaurin 


78.4 

15.0 

9.3 

1,5 

3.7 

25.0 

22.8 

48.1 

241.2 

199.7 

214.8 

Pard 

'X' 

74.8 

17.4 

5.0 

13.1 

12.4 

12.9 

18.2 

12.0 

16,2 

29.1 

45.4 

10% Liuric 


72.0 

15.6 

7.4 

6.1 

6.2 

13.9 

12.4 

17.4 

18.7 

19.4 

46.3 

20% Trilaurin 


79.7 

18.8 

15.1 

2.0 

5.7 

17.6 

18.3 

36,0 

255.7 

200.S 

244.5 


Total Fat by Calculation. 
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lauric acid. Data from the trilaurin diet arc added 
for ease in making comi)arisons. 

Inspection of Table III reveals a slight reduction 
in moisture content in the case of tlie two terriers 
and a marked reduction for Dog C. This is in de- 
cided contrast to the increase in moisture content after 
the feeding of, the triglyceride of lauric acid. 

The agreement between similar lipid fractions ob- 
tained from the feces of all three dogs on the lauric 
acid diets should he noted. In all cases, the percentage 
of total lipids is less than when Pard alone was fed. 
The e.xtremely low acid numbers of all the .soap frac- 
tions show that lauric acid '(or its salts) is not the 
princij)al component of the fecal fat when the acid 
is fed. An acid number of 42.4 indicates a molecular 
weight of 1323; lauric acid has a molecular weight of 
200. This, again, is a contrast to the soap fat of the 
feces after feeding the glyceride of lauric acid. The 


containing two per cent butyric acid fahout 1 gm. in 
a pound of Pard). Following this feeding, the stools 
were- pasty. Only ])art of one feeding of a mi.xtnre 
of Pard with four per cent butyric acid was eaten by 
Dog X. This feeding, gave rise to pasty stools with 
much fluid. Xo chemical analysis of the stools was 
attempted. 

The analytical data for the feces collected after diets 
with added caprylic and caproic acids are included in 
Table IV. The lipid content was much the same after 
the feeding of caprylic acid or its triglyceride in the 
concentrations used. Caproic acid, fed in the same 
concentration as caprylic acid, resulted in much larger 
quantities of fecal lipids than caprylic acid; in two 
cases more than the normal amount. Since the total 
lipids and not the soaps increased after the caproic acid 


TABLE IV 


Analytical Data From Fcccs of Do;»5 Fed Tricaprylin, Tricaproln, 
Caprylic Acid and Caproic Acid in Measured Quantities 


Diet 

Dor 

Per Cent 
Moisture 


Per Cent Lipids 


Acid Numbers 

Total 

Lipids 

Neutral 

Eilicr 

Extract 

Soap 

Extract 

Soap 

Fat by 
Difference 

Total 

Lipids 

Neutral 

Ether 

Extract 

Soap 

Extract 

Pard 

C 

69.8 

20.3 

2.9 

18.0 

17.4 

52.8 

49.4 

59.9 

5% Caprylic Acid 


70.2 

4.1 

2.3 

1.8 

1.8 

16.0 

14.0 

42.3 

4% Tricaprylin 


77.8 

4.2 

1.7* 

1.1 


88.6 

93.7 

95.4 

5% Caproic Acid 


70.1 

25.0 

18.3 

6.7 

6.7 

17.3 

14.0 

42.5 

2 % Tricaproin 


78.3 

6.8 

6.2 

1.9 

2.6 

74.6 

60.6 

77.4 

1 % Tricaproin 


76.3 

5.1 

3.6 

3.0 

1.5 

155.4 

141.9 

106.6 

Pard 

R 

73.9 

19.5 

9.3 

7.6 

10.2 

48.6 

58.9 

54.2 

5% Caprylic Acid 


71.5 

7.0 

4.5 

2.2 

2.5 

17.4 

12.2 

47.0 

4% Tricaprylin 


75.3 

6.7** 

5.7 

1.0 



91.2 

108.8 

5% Caproic Acid 


72.8 

22.4 

16.9 

5.4 

5.5 

15.2 

12.0 

43.0 

2 % Tricaproin 


82.7 

4.2 

3.1 

1.2 

1.1 

98.7 

92.6 

M6.7 

Pard 

W 

74.8 

17.4 

5.0 

13.1 

12.4 

36.2 

29.1 

45.4 

5% Caprylic Acid 


73.2 

2.9 

2.5 

0.8 

0.4 

18.2 

20.1 

49.1 

4% Tricaprylin 


76.8 

7.8 

6.4 

0.7 

1.4 

108.3 

9 1. 4 

128.5 

5% Caproic Acid 


71.9 

13.4 

9.5 

3.8 

3.9 

14.0 

1 1.4 

47.1 

2 % Tricaproin 


80.3 

5.5** 

4.7 

0.8 

— 

• 

69.fi 

125.4 


'^Mechanical Loss 
'”^TotaI Fat by Calculation 


higher acid numbers (187.5-244..T) indicate lower mole- 
cular weights (299-229) not too different from that 
of lauric acid (200). This is the be.st agreement be- 
tween the molecular weight of the fatty acid fed and 
the molecular weight of the fatty acid in the material 
recovered from the feces of any lipid diet that wc fed, 
excepting that of tripalmitin. 

'I'he dogs were reluctant to eat Pard containing added 
cajirylic acid but finalh' consumed all of a mi.xturc 
with five per, cent of the acid. This diet, fed for three 
consecutive days, proved mildly laxative and caused 
semi-fluid stools. 

No particular difficulty wtis encountered with a Pard 
diet containing five per cent added caproic acid for 
all of the dogs ate the diet with apj)arent relish. Fol- 
lowing this diet, the stools ^s’ere profuse, soft and pasty. 

Three of the dogs could not be persuaded to eat 
Pard to which butyric acid had been added. Dog X, 
when denied other food, finally ate a mixture of Pard 


feedings, it was at first suspected that the material 
might consist of unabsorbed cajjroic acid. However, 
the low acid numbers of the fractions indicate that free 
caproic acid was not present in the feces to any e.xtent. 

The low acid numbers of the soap fat present in the 
fcccs after the diets with caproic or caprylic acids in- 
dicate once more that calcium soaps are not formed 
in aj)preciable amounts, after large amounts of free 
fatty acids are fed. 

The acid numbers of all of the soaijs obtained from 
the feces of (he three dogs after feedings with acids 
arc in remarkable agreement. The only e.xcejition is 
the case of palmitic acid where less than one per cent 
was fed. If this acid is omitted from the list, the 
highest acid number of the .soap fats is 50.4, obtained 
when stearic acid was fed to the smallest dog; the 
lowest value is 42.3, obtained when caprylic acid was 
fed to the largest dog. The average value for all dogs 
and all acids is 45.4. These acid numbers correspond 
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to molecular weights of 1113, 1326 and 1235, respec- 
tively, a finding which strongly indicates that the ma- 
terials did not contain any appreciable amount of fatty 
acid soaps. Samples of the so-calied .soap fats have, 
therefore, been preserved for further chemical analyses, 

SUMMARY 

1. Measured amounts of fatty acids mixed with a 
standard dog food (Pard) were fed to dogs to de- 
termine whether intestinal elimination would be af- 
fected by the added acid in the same manner as by the 
addition of tire corresponding triglyceride. 

2. Stearic, lauric, caprylic, and caproic acids were 
the acids mixed with the standard dog food and fed to 
ail the dogs. One dog received feedings containing 
less than one per cent added palmitic acid ; another ate 

■ a shigh feeding of Pard nvth added hufyric acid. 

3. Information concerning the intestinal behardor of 
the animals was obtained in two ways: (1) direct ob- 
servation of the animal; and (2) chemical examina- 
tion of the feces. 

4. Chemical components of the feces for which an- 
alyses were made included moisture, total lipids, neu- 
tral ether extract and soap fat. Acid numbers were 
determined for all lipid fractions after all feedings; 
iodine numbers were determined after stearic and 
lauric acid feedings. 

5. Constipation was produced by 5 per cent added 
stearic acid. 

6. The neutral ether extract increased for every 
anima! after the 5 per cent stearic acid feedings but 
the so-called soap fat was less than the normal value 
in every case. 

7. The addition of 10 per cent lauric acid to the 
normal diet did not affect the normal rate of elimina- 
tion of the dogs. 

8. The feeding of diets containing caprylic, caproic 
or butyric acid produced laxati.ve effects in all cases. 
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The intensity of the action varied inversely with the 
number of carbon atoms just as in the case of the 
triglycerides of the corresponding acids. The mois- 
ture content of tlie feces did not vary greatly from 
the normal values when caprylic or caproic acid was 
added to the diet. Xo quantitative estimations were 
made after feeding butyric acid. 

9. The acid numbers of all of the fatty acids from 
the .soap extracts, with the exception of the one palmitic 
acid experiment, ranged from 42.3 to 50.4. with aa 
average value of 45.4. These values correspond to 
molecular weights of 1326, 1113 and 1236, respectively. 

CONCLUSIONS 

The effect of a high fat diet on intestinal elimina- 
tion depends at least partially on the component acids 
of the fats fed. Dogs fed pure saturated fatty acids 
behaved in approximately the same manner as when 
fed the corresponding pure triglycerides. Diarrhea re- 
.sulted from the feeding of diets containing caprylic, 
caproic or butyric acids, or the glycerides of these adds! 
Constipation followed feedings of stearic add or tri- 
stearin. Although frilatirin produced diarrhea, elim- 
ination was normal after feeding lauric acid. 

The.sc effects cannot be attributed to the presence 
in the feces of large amounts of free fatty acids or 
of soaps of the fatty acids, because the low acid num- 
bers of the total lipid and neutral ether extracts ex- 
clude the possibility of large amounts of free arid, 
'The low- acid numbers of the soap fractions rule out 
the pos.sibility of large amounts of soaps of fatty acids. 

'I'lie low acid numbers of ali of the fractions indi- 
cate tliat neither the fatty acid as fed nor its soaps 
are present in the feces to any extent. These low 
acid numimrs can only be explained by assuming that 
small amounts of free fatty acids are mixed with large 
amounts of non-titratable material or by a very large 
molecule having an acici radicle. 
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The Formation of Concretions of^Aluminum Salts of Fatty Acids 
After the Use of Aluminum Hydroxide 

G. P. CHILD, Ph.D., \V. K. HALL. Ph.D. 
and S. 1-r. AUERBACH, M. D.* 

AUGUSTA, GEORGIA 


gINCE a careful search tiirougli the literature con- 
cerning the u.se of aluminum hj-dro.xide for jicp- 
tic ‘ulcer failed to disclose any description of the 
formation of aluminum soaj) concretions, it was 
thought that the following observations would be 
of interest. 

Alumintim hydroxide rvas used first by Crohn 
in this country in the treatment of jieptic ulcer. 
He found no deleterious side effects. After the in- 
gestion of KiS cc. of a heavy aluminum hydroxide- 
suspension. Itlyers found less than 0.12 mgm.% in 
the blood stream. Quigley, Einsel and Meschan 
noted that large amounts of this substance when 
fed to animals over long jieriods had little if any 
unde.sirable side actiini. 

Monaghan, however, reported that in persistent 
jiylorospasm. large do.ses of aluminum hydroxide 
delayed the stomach emptying in many patients. 
Havens described one case of complete intcstin.al 
obstruction following the use of the antacid in the 
treatment of severe ulcer hemorrhage. He found 
at auto])sy that a large mass of blod clot ami alu- 
minum hydroxide had completely obstructed the 
bowel. 

Eauley and others have jiointed out that alumi- 
num chloride may be formed in the stomach and 
unless enough alkali is jirescnt in the intestine to 
convert the salt to the hydroxide, gastric and in- 
testinal irritation may result. 'I'hcse apparent ob- 
jections are few and aluminum hy<lroxide has en- 
joyed wide clinical use with remarkably satisfactorj'^ 
results. Bockus recommends, however, that in gas- 
tric stasis the rate <>i evacuation of this antacid from 
the stomach should be checked frequently. 

The patient in v.-hom the unusual aluminum con- 
cretions v.’crc found was a 36 year old male with 
a 15 year history of chronic duodenal idcer. Fol- 
lowing a severe hemorrhage in March 1945 the 
patient made an uneventful recovery on a bland 
diet with atropine and aluminum hydroxide medi- 
. cation. Three month.s after this hemorrhage and 
while still taking the antacid and maximum doses 
of tincture of belladonna he suffered another acute 
episode of severe pain culminating in hemorrhage. 
His stools were found to contain small formed white 
masses. These masses became more ajiparent after 
the melcna had cleared up. 4'heir passages were 
. accompanied by intermittent periods of constipa- 

'^Departmenu of Pharmacology, Biochemistry and Pathology, Uni- 
versity' of Georgia School of Medicine, Augusta, Georgia. 
Submitted Aug, 17, 1946, 


tion and diarrhea, cramps and pain suggesting in- 
testinal irritation. The patient recalled a similar 
sequence of events with approximately the same 
interval between hemorrhages in 1941. At that 
time the white concretions were not analyzed. 

This condition cleared up after five days. During 
this time, however, he passed about 40 small masses 
which were egg shaped and varied from 5 to 25 mm. 
in length. Their surface was convoluted bearing 
a hollow visciis imjircssion. The color was white 
with yellow greenish lines in the crevices of the 
convolsions. On cutting, the cut surface was a 
pure white. Gross and microscopic examination 
showed no evidence of any organized structure. 
Their consistency was firm but somewhat rubbery. 
On drying the concretions they would shrink to 
two-thirds their former size but without any appre- 
ciable change in appearance. 

The concretions burned readily with a yellow 
smokey flame leaving a considerable amount of ash. 

They were only sparingly soluble in boiling 
chloroform, lO^.aqueous sodium hydroxide or 10% 
hydrochloric acid. The chloroform extract gave a 
faint Liebcrmann Burchard test for cholesterol and 
the XaOH extract gave a very faint biuret test. 
An acrolein te.st was positive for glycerol. A small 
amount of material could be dissolved from the con- 
cretion with boiling alcohol. (4n cvajioration of the 
alcohol, a greasy residue remained. This fatty resi- 
fluc gave negative tests for amines and phosphates. 

On saponification with alcoholic KOH small 
whitish flakes of undissolvcd material remained. 
The flakes, as well as the ash which remained after 
burning a concretion, gave the usual qualitative 
tests for aluminum. On dilution with water and 
acidification of the alcoholic KOH solution remain- 
ing from the saponification, oily droplets of fatty 
acids separated from the solution. 

These qualitative tests indicate that the concre- 
tions consisted of aluminum salts of fatty acids 
together with a small amount of neutral fat. There 
apparently was some water emulsified within the 
concretion judging from the diminution in size upon 
drying. 

The site of origin of the aluminum soaps is open 
to speculation. Their size and surface markings 
indicate that the concretions were compressed in 
some hollow viscus of small bore. Their uniform 
texture and lack of admixture with other substances 
inaj’- be attributed to the relative absence of other 
substances in the gastro-intcstinal tract of the pa- 
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tient during the first days following the lieninr- 
rhngo 

The condition ap[)arently cleared .si)ontaneously 
when the patient was given increasing amounts of 
food. 

SUMMARY 

J'ollowing a hemorrhage of duodenal ulcer origin 
in a patient using aluminum hydro.xide as an ant- 


acid. small concretions were found in the sM 
I he passage of these concretions through the intis- 
tinal tract was accomiianied by severe intermittent 
cramps and pain. 

Chemical analysis of these concretions showi-il 
them to be cornpo.sed of fatty acid salts of aluminani 
with a small amount of neutral fat and traces ef 
cholesterol and protein. 
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Management of Constipation with a Refined Psyllium 
Combined with Dextrose* 

LOUIS ». BLOCK, M. D.*'- 

CmCAOO, II.UNOIS 


jpUNCTIOXAL constipatioir constitutes one of 
the most challenging thcraiicutic problems in 
medical practice. "As everyone knows.” asserts 
Alvarez (1), “the treatment is largely iialliative aiul 
consists of making the stool more irritant, chemi- 
cally or .mechanically. All treatment must he i)al- 
liativc so long as the main cause of constipation, 
which is the strain and hurry of civilization, goes 
on unchecked.” Bockus (2) declares that “obvi- 
ously, the diet must be arranged to suit the indi- 
vidual requirements. If the colon i.« long and wi<Ie 
a greater amount of fiber may he needed to en- 
courage normal elimination. On the other hand, in 
the short, comparatively narrow colon an excessive 
amount of fiber will often produce abdominal dis- 
comfort.” Parsons (3; from a stud}' of the effect 
of fiber in the human dietary concludes that elimin- 
ation is entirely an individual j)rohIem (this is 
conceded by all), that it bears no relation to the 
amount of fiber present in the diet and that there 
may be a large daily variation in the amount of dry 
material evacuated. But Fantus, Kopstcin and 
Schmidt (4) report that bran accelerated bowel 

'*Mctamucil, supplied by G- D. Searlc 2c Co. 

'^Consulting proctologist to tJie Mental Institutions of the State of 
iBinois, and proctologist to Alcxian Brothers Hospital, Chicago. 
The valuable assistance of the following is gratefully acknowledged: 
Dr, Michael Indovian (Roentgenologist of the Chicago State Hospital 
and Alexian Brothers Hospital), end the following of the Chicago 
State Hospital; Drs. Benjamia Cohen and Herman Josephy (Staff 
Alcmbcrs) Carmelo Macafuso (Bacteriologist) and Jack Noonan 
(X-Ray Technician) the Superintendent and Nur‘e$. 


emptying in about 75 per cent of their patients. 

G.ar}' ciiicl Tainter 1 5 ) investigating hydrophik 
coiloifl.s. report that the trag^acanth and the psylliura 
groups, consisting of the whole black psyllium seeds 
and various partly purified hcmicelluloses, are most 
efficacious clinically and that they are most unlikely 
to produce side effects. Stein and Gelehrler (6), 
from a study of the effects of hydrogels on the con- 
figuration and function of the colon in twenty-uw 
patients, conclude that both the atonic and spastic 
Ivpes of functional constipation are benefited. 
Mann (7), in a comparative study of liquid petroia- 
tum and hcmicelluloses, emphasizes the great supe- 
riority and advantages of the latter and furthci 
states that liquid petrolatum is unsatisfactory be- 
cause it tends to (a) induce anal leakage, (b) lubri- 
cate the rectosigmoid thereby' converting the pro.v 
imal bowel into a reservoir for fecal material, (c) 
destroy the defecation reflex, (d) retard utifizatton 
of vitamin A (carotene) and perhaps other vitamin^ 
and (e) cause weight loss by interfering wit 


similation. j 

These undesirable effects are not encounte.e 
when the hemicelluloscs arc employed. In a co 
prehensive study of karaya gum (Mucara-proce»- 
form) Ivy and Isaacs (8) determined that it 
creased the number of defecations as . 

urge to defecate and relieved 19 of 23 constip 
persons. Brown and Dolkart (9) advocate ^ ' 

tensive use of processed Plantago o\ata an 
trose for the treatment of bowel disturbances. 
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REFIXKD PSYLLIUM MUCILLOID AXD 
DEXTROSI*: 

Among the products of this t_vpc currently used 
in the treatment of constipation is one, Metamticil. 
which employs only tlie mucilaginous portion of 
tlic blonde psylliinn seed. 'I’liis iisyllium imicilloirl 
is that portion of tiic seed which com])rises its coat- 
ing or investment mcmlirane; it is cajiable of ab- 
sorbing a definite volume of aqueous liquids with 
the formation of a clear ojiaiescent plastic gel. In 
the manufacturing jifocess all irritating particles, 
such as wood fiber, seeii husks and other extraneous 
material, have been removcfi. This iire])aration is 
a homogeneous .mixture conttiining .50 per cent of 
the highly refined mucilloid of the jisyllium seed 
(Plantago ovata-Forsk) and 50 per cent of ])ow- 
dered anhydrous dextrose (cry.stalline (f-glucosc. I'or 
jiuiqioses of jialatability, traces of citric acid, sodium 
bicarbonate and monobasic potassium phosphate are 
added. 

Tlie value of such jiroducts in the treatment of 
functional constipation is conceded by .most inves- 
tigators. This consensus, however, i.s based on in- 
vestigations of less refined i>rc[)arations which have 
similar but not identical jiroperties. 

The jiresent extensive investigation was under- 
taken to determine the effects of this mucilloid prep- 
aration (Metaniucil) on the bowel and its contents, 
to evaluate it.s clinical effectiveness and to deter- 
mine whether or not any .«ide reactions occur dur- 
ing its continuous use in the management of con- 
stijiation. 

PROCEDURE 

Forty subjects were selected for this study; .37 
were inmates of the Chicag<i .^tate Mos])ital (for 
mental anri nervous disease.s), 2 were enqiloyees 
and 1 a private patient. 'I'he inmates were picked 
from all the wards of the hosiiital so as to obtain 
as. rcpre.sentativc a group as possible. 

A conijiletc history was taken ami a thorough 
physical examination was performed as well as 
complete blood counts, urinalyses, blood chemistry, 
stool studies and other indicated tests. 'I'lic ]>re- 
liminari’ routine anorectocolon study consisted of 
inspection, digital and sigmoidoscopic examinations, 
ami these were repeated at frequent intervals dur- 
. ing a control and test jieriod of observation. Simul- 
taneously serial gastrointestinal roentgen studies 
were done, each ending ’with a double contrast 
barium enema. 

During the first jiortion of the study all jiatienls, 
except one, were hospitalized. None was hospital- 
ized during the latter jiart of the observation, con- 
ducted six months later, when 16 patients of the 
original group were again observed, the emphasis 
being placed on determination of urine and blood 
changes and of blood sugar values, especially in 
those with diabetes. 

The investigation was initiated with a control 
period of one week and was preceded by a thorough 
examination and, intensive inquiry, including hab- 


its, physical findings, defects and results of various 
tc.sts. Upon completion of the control jieriod these 
procedures were rejicated, and the jiatient.s were 
now given one rounded teasjioonful (-4 Gm.) of 
Metaniucil in water three times a day after meals 
for one week. Modifications of this routine were 
instituted as indicated by certain tests, clinical re- 
sults and roentgenologic evidence. 

'I'lie diet was nourishing and well balanced, the 
same as that served to all jiatients and hospital em- 
jiloyees. 'I'he average daily intake of appro.ximately 
2,250 calories included 95.6 Gm. of jiroteins, 261.8 
Gm. of carbohydrates and 71.1 Gm. of fats. 

During the jieriods of investigation all foods and 
lifjuids were weighed, measured and recorded. The 
routine basic diet was consumed by all subjects 
e.xcejit those with diabetes. 

TYPES OF P.VriENTS 

'I'he grouj) of 40 sulijecls consisted of 22 men 
agefl 33 to 77 years and 18 women aged 16 to 69 
years; ail had been institutionalized for periods of 
from eight months to thirty-eight years, with the 
exccjition of the 2 emjiloyees and the jirivate pa- 
tient. .All Jiatients were generally well nourished 
ami develojied. With the exception of those with 
d i a b e t e .s none jiresented significant jiathologic 
changes other than those characteri.stic of their re- 
sjiective neurologic disease. 'I'he latter included 
all the various tyjies usually encountered in such 
institutions, with their well known tendency to 
chronic constijiation. 

Although in some instances the history of onset 
of symjitoms was unsatisfactory, all were known 
costives for jieriods extemling from early childhood 
to a few months; the last 3 comjilained of jirolonged 
and intractable constijiation. 'I'liere were none who 
<!id not require some form of laxative or cathartic 
at frequent intervals. 

Coojieration of 29 was excellent, of 7 satisfac- 
tory, but only 19 were able to fulfil the difiicult 
requirement of collecting their feces. 'I'he 4 unco- 
ojierativc ones were excluded from the second stage 
of the study so that the entire grouji performed 
satisfactorily. 

One neurotic patient failed to collect stool speci- 
mens during the first period because evacuations 
were extremely infrequent, but specimens were 
available in the second jieriod during which she was 
given increasing doses of Metaniucil and thus a 
comjiaralive study was obtained. 

'I'he condition of the teeth was good in 12 or 30 
jier cent; while in the remaining 70 jier cent mouth 
hygiene was jioor in 10 as a result of their being 
jiartly or comjiletelj' edentulous and in 18 because 
of caries and badly fitting dentures. 

Abdominal examinations revealed no rigidity or 
masses in any of the jiatients. 'I'enderness was evi- 
dent in the right lower quadrant of 3, in the right 
ujijier quadrant of 8, left lower quadrant of 1 and 
generalized in 1. By rejieated examinations the 
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abdomens were classified as flat in 15, |;enduloiis in 
14, moderately distended in 5 and sli^rluly <iistended 
in 6. 


Voil-KtU 

?'U!1EU 1 


reprinted cmnplete cessation of this symnu.m .rha 
takitifr the Metamucii. ' ' 


KKSL’LT,S ■ 

During the control pe:;iod only 11 (27.5 per cent) 
of the subjects had a daily evacuation considered 
relatively satisfactory, although in 2 of iheni the 
stool was hard and had to he forced f)ut or the evac- 
uation ATOS incomplete. Among the remaining 29 
(72.5 per cent) subjects 18 bad bowel movement.s 
at intervals ranging from two to four days, 1 was 
uncertain, 1 was very irregular, 2 were untidy, 6 
were unable to furnish reliable information and 1, 
an employee, had no evacuation for fifteen days. 

During the treatment period, while taking Me- 
tainucil, 22 subjects (55 j)cr cent) re|)ortcd having 
a daily evacuntiou. Patients previously experienc- 
ing hard nr incomplete evacuation were now en- 
tirely relieved. Three, of the remaining IS, had a 
bowel movement daily or every two d.ays (includ- 
ing the comjdctely obstipated employee), 1 every 
three or four d.aj’s, 1 daily or twice daily, the 2 
who had been untidy now had a daily evacuation 
and were entirely clean, 1 remained irregular, the 
same 6 patients were still unable to furnish reliable 
information but sigmoidosco[)y re\’caled a com- 
pletely or partially eini)ly bowel and 4, who heenme 
extremely uncooperative in the second period of the 
study and failed to take the Mctamucil regularly, had 
to be excluded. 

Prior to treatment many patients had com|(lained 
of discomfort, distress or actual pain during or after 
evacuation, described as "very marked”, "sharp”, 
"burning” or “cutting.” These s 3 -mptoms varied 
even in the same patient witli respect to intensiU-, 
character and time. This group comprised 18 (45 
per cent), 8 denied having these sAoniHonis and 14 
were uncertain, the last included most of the pa- 
tients who were indifferent to a variable degree to 
all forms of stimuli. During the test (Mctamucil) 
period 26 patients (65 per cent) were positive that 
they had no pain or distress and 14 (35 per cent) 
did not know. One, who had no pain during the 
control period, said he “feels better” after taking 
the preparation. 

No increase in distention or tenderness was elic- 
ited in the second period during which the patients 
were receiving the psjdlium mucilloid with dex- 
trose. 

Bleeding had been complained of bj' conipara- 
tiveh' few subjects; the amount mentioned varving 
from a few streaks on the stool or paper to a “bowl 
full.” None had reported bleeding after an evacua- 
tion. During the control period 5 admitted having 
bleeding, 21 denied it and 14 did not know. Dur- 
ing the Mctamucil or test period 1 patient reported 
a pronounced decrease in bleeding, 1 had slight 
bleeding following the removal of an adenoma with 
a biopsy punch, 24 reported no bleeding and the 
same 14 did not know. The patients who com- 
plained of leakage together with pain and distress 


EVFKCrs IN DfABETK8 


Bec.ause of the ricxtro.se content of Mctamucil tb 
adv/sabibty of its use by jratients with diabetes \v-.e 
qucstioncfl, but to clarify this point the Wood sa4 
values of 2 .such hospit.alWed jratients were det«- 
mined during a control period of eleven da)-, and 
for a simUar tiine while the preparation was admi-.- 
istered. The diabetic management during the h'.u 
periods wa.s not altered. During both periods blwi 
was ohtaincrl before breakfast for fasting biowj 
sugar (Ictcnninations and .again one hour aftcr 
liincl). During the test period ^fetamucil was taka 
immediately after breakfast, lunch and dinner. 

Fourtcoi blood sugar determinations were made 
during the control period and twenty in the test 
period. Calculations, however, were ba.'ed on the 
same number in each period (Chart 1). In theca--e 
of JI.W. the fasting blood sugar lor the control 
{leriod averaged 169.43 mg., minimum 120 mg., and 
tim afternoon blood sugar was 261.86 mg. with a 
minimum of 19-1 mg., while the re.spective fspre. 
during the te.st period were 157.14 and 225.85 mg 
with minimum readings of 1 14 and 166 mg, .Simi- 
larly, in the case of M.8. the fasting blood sugars 
during the control period averaged 202,31 mg. 
while the afternoon average was 281.86 mg. cons- 
]»ared with test period readings of 180.06 and 2557! 
mg., respectively. 


To expand the investigation 15 previously studied 
nondiabetic am!)uiatory jiatients and I uith dia-, 
betes were selected and initial fasting blood sugar' 
determinations were made daily tor four days and 
then the patients were given ^letaniucil three time; 
a day after meals for five days without other 
changes in diet or habits. During the test peried 
fasting blood sugar determinations were rechecked 
and daily assays were made of the first morning 
specimen of urine. A total of thirty-two specimeas 
of blood were thus tested ; si.xtcen initially and sis- 
tcen during the test. The aggregate average initn 
blood .sugar was 93.83 mg. and after five days et 
Jlctamucil it was 78.91 mg. Chart II shows a t 
dine in the blood sugar values for every 
with the exception of the one with diabetes, . - > 
in whom there Avas an increase. Previously how- 
ever, this same patient had shown a decline in ta 
blood sugar values avith the use of lifetaniuct . 

No attempt is being made to explain this pht 
noinenon, but it is apparent that sugar levels a 
either not adversely altered as a result ol , 
ing Itletamucil over a period of time or are c 
nitelv lowered, thus its use in diabetes seems <jn 
£afe. 


RENAL EFEECTS 

MacKay, Hall and Smith (10) reported 
albino rats fed ground psyllium seeds a b^cK P d 
ment developed throughout the renal corte.\ - 
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medulla, with microscopic granulc.s in the tubular 
epithelium. This has not been established in hu- 
man beings by autopsy, nor have there appeared 
any reports of clinical or laboratory evidence of 
renal damage attributable to the ingestion of the 
refined psyllium mucilloid. 

Morning urine specimens of 16 subjects were 
chemically and microscopically examined daily for 
five days then these patients consumed Metamuci) 
for five days and the daily analyses were repeated, 
making a total of 160 specimens examined. The 
acetic and nitric acid (Purdy’s) tests were employed 
for the differentiation of albumin and mucin. 


by employing twelve 10 grain tablets of barium 
sulfate, but the results were unsatisfactory due to 
difficulty in detecting their location. Then, as an 
experiment, we gave twelve tablets with the barium 
sulfate meal, only to find that they bunched to- 
gether or piled up and, interestingly, progressed 
through the bowel less rapidly than the Irarium 
meal. Increased peristalsis was observed consistently 
throughout the entire series during the period of taking 
Metamucil. 

We then adopted the following procedure: In the 
control phase of the study 1 ounce (30 cc.) of bari- 
um sulfate in a glass of water was administered to 



Variable pathologic findings were present during 
both periods, but their frequency was no greater 
during the test as compared with the control period. 
Glycosuria present in the urine specimens of 2 pa- 
tients disappeared entirely during the ingestion of 
Metamucil; the positive albumin test of 2 others 
during the control became negative during the test 
period. Urinary erythrocytes were present during 
the control period in three other specimens. These 
remained but were not increased during the test 
period. Thus, since pathologic findings did not in- 
crease it appears that the use of this type of prep- 
aration does not induce renal damage. 

ROENTGENOLOGIC STUDIES 
We attempted to eliminate the well known ten- 
dency of the barium meal to stimulate peristalsis 


the fasting patient and the patient was fluoroscoped 
while drinking it. A film was then taken and re- 
peated at hourly intervals for the first five hours 
and then every twenty-four hours until the barium 
was eliminated. A double contrast enema was then 
administered. In the test period the same procedure 
was carried out except that 8 ounces (240 cc.) of 
water containing one heaping teaspoonful of Meta- 
mucil was given one hour before the first film was 
taken. The patients continued 'to take the prepara- 
tion three times a day after meals during the en- 
tire test period. 

In this investigation 812 films of the gastrointes- 
tinal tract were taken; 437 during the control and 
375 during the test period : For each patient in the 
control period a minimum of 7, a maximum of 19 
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or an average of 10.9 filni.s wcix- used, while the 
re.s])cctive figures for tlic test i)criod were 6, 20 and 
9.87. Films taken in the control period rnngcd from 
24 to 436 iiours; in the test period from 24 to 504 
hours. The prolonged emptying times did not occur 
in the same individual. Two patients became men- 
tallj' disturbed and had to be e.vchided after Jiaving 
satisfactorily completed the control serie.s. 

Incidental roentgen findings were cholelitliiasis 
in 1, a duodenal ulcer defect during both study pe- 
riods in I, diverticula of the signirdd colon in 4, 
large bilateral renal calculi with jiathologic urinary 


VoLmeU 
NuMjt) 2 

emptying jejunum during the test period; the icm. 
nuin of 17 was empty, in 1 the meal had rc’chcii 
the splenic flexure and in 2 the jejunum was'stiil 
full. During the control period the jejunum of 13 
patients wa.s empty, the column of barium had 
reached the hepatic flexure in I and in 1 the ieV 
mini was still filled. In the control period after fiw 
hours the jejunum and ileum of 21 were full, the 
barium, had reached the cecum in I, the ascending 
colon in 8, the tran.svcrse colon in 2 and the .spletiK 
fle.Kure in 2 as compared to 13 full, 5 empty, in 2 
it had reached the cecum, in 6 the ascending colon, 


Qt 
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findings during both jieriods in 1 and an liour-glass 
contraction of the stomach throughout the control 
jieriod but absent after instituting .\fetamucff man- 
agement in 1. Apjiendixes were demonstrated in 
10 patients during the control and in 13 during the 
test period. 

In Table I, showing the emptying time of the 
stomach, jejunum and ileum, it is seen that in prac- 
tically every patient, during the test period, the 
stomach filled to a greater capacity because of the 
additional 8 ounces (240 cc.) of fluid taken, and 
yet the emptying time was shortened. In the con- 
trol period 17 patients demonstrated a normal 
emptying time, 1 was very fast and 20 were de- 
layed as compared to 18, 3 and 17, respectively, 
during the test period. Comparative films taken 
during the first five hours revealed a more rapidly 


in 3 tlie hejiatic flexure, in 1 the transverse coon 
and in 1 tlie sigmoid during the test period. 5 
ileum of 12 after five hours during the control pen- 
od was still full, while in 3 the meal had rcMhen 
the cecum, in 1 the ascending colon, in 1 the liepa f 
flexure, in 1 the transverse colon and in 1 the sp ca' 
flexure as compared to 16 full, 2 filling. 
cecum in 1, at the ascending colon in 3, at the hepa 
tic flexure in 5 and at the transverse colon m • 
during the test period. . r 

In Table I it is shown that the emptying time 
the stomach, jejunum and ileum was delayed ( 
ing the control period. Although not p 

it was consistent in all phases of the study, n 
should be borne in mind that the subjects v 
selected because of their chronic constipation. 
ing management with Metamucil there was a m 
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crate but quite definite increase in the rate of prog- 
ress of the barium meal through the stomach and 
small intestine. 

The colons of 5 jiatients %vere emptied in 48 hours 
during the control period, of 7 in 72 hours and of 
3 in 96 hours as compared to 1 in 24 hours, 8 in 48 
hours, 5 in 72 hours and 13 in- 96 hours during the 
test period, a progress ratio of 2:1 (Table II). 
Even in those patients observed for as long as 168 
hours we found that 32 had complete evacuations 


omitted in 2 patients in the control period and in 
3 in the test period due to lack of co-operation. The 
colons of 19 patients appeared quite normal during 
the control jieriod as compared with 26 during the 
test period. Five cooperative patients were un- 
able to retain the enema entirely and 4 partiallj" 
during the test period while 2 of each type were 
encountered in the control phase. While on ^leta- 
mucil an enlarged caliber of the colon was observed 
in 11 patients, with a definite increase in the dia- 


TABLE I 

Emptying Time and Progress of Barium Meal During Control and Test Periods 

After Five Hours 
Stomach 


Delayed Normal Fast 


Control 

Period 

20 

17 

1 









Test 

Period 

17 

18 

3 









After Five Hours 
Jejunum 

Empty 

Full 

Filling 

Cecum 

Ascending 

Colon 

Meal 

Hepatic 

Flexure 

Progressed 

Trans. 

Colon 

to 

Splenic 

Flexure 

Trans. 

Colon 

Sigmoid 

Total 

Control 

Period 

13 

1 




I 





15 

Test 

Period 

17 

2 






1 



20 

After Five Hours 
Jejunum U Ileum 

Empty 

Full 

Fillins 

Cecum 

Ascendins 

Colon 

Meal 

Hepatic 

Flexure 

ProRressed 

Trans. 

Colon 

to 

Splenic 

Flexure 

Trans. 

Colon 

Sigmoid 

Total 

Control 

Period 

0 

21 


1 

8 


2 

2 



34 

Test 

Period 

5 

13 


2 

6 

3 

1 



I 

31 

After 

Five Hours 
Ileum 

Empty 

Full 

Filling 

Cecum 

Ascending 

Colon 

Meal Progressed 

Hepatic Trans. 
Flexure Colon 

to 

Splenic 

Flexure 

Trans. 

Colon 

Sigmoid 

Total 

Control 

Period 


12 


3 - 

1 

1 

, 

1 



19 

Test 

Period 


\6 

2 

1 

3 

5 

3 




30 


during the test period as compared to 18 in the con- 
trol period, still maintaining the same ratio of al- 
most 2:1. Therefore the comparative study of the 
films discloses a definitely increased peristal.sis dur- 
ing the period of Metamucil administration. 

Table II also presents a record of those patients 
in whom the colon was NOT em])ty when the last 
film was taken. In the control period 12 had par- 
tially filled colons throughout 96 hours and 6 
through 140 to 436 hours, but during the Metamucil 
management jieriod the colons of only 5 were par- 
tially. filled after 96 hours. However, in 2 of these 
5 roentgen study was interrupted at 96 and 120 
hours and in 2 after 48 hours. Thus a definite short- 
ening of the colon emptying time resulted from the 
administration of Metamucil. 

Double contrast barium enemas (Table III) were 


meter and ajiparentl)' in the length of the bowel. 
This probably could be attributed to spasmolysis 
if the same jihenomenon had not occurred in jia- 
"tients who exhibited no bowel spasticity during the 
control studies. Spasticities, involving the sigmoid 
and transverse portions of the colon, were observed 
in 11 during the control period, but in only 5 dur- 
ing the test period. Atonicities of the bowel were 
noted in 2 and ])tosis of the transverse colon in 8 
during both phases of the study. Although none 
of the subjects complained of flatulence, some gas- 
eous distention was observed in 11 during both 
periods. 

LABORATORY AND PHYSICAL STUDIES 

The stools of 15 cooperative hospitalized sub- 
jects were submitted daily for gross, microscopic 
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and bacteriologic examinations; the fifteenth pa- 


tient was the obstipated emiiloyce who was able 
to furnish a specimen every second day only during 
the test period. The objective was to determine 
the effect of increased doses of IMetamucil on the 
character, cveight and bacterial counts of the stools. 

IVIacroscopically, the stools during the control jie- 


table II 

Colon Emptyinj’ Time 



Control Test 

Period Period 


Control 

Period 

Test 

Period 

Hours 


Case 

Number 

Colon Not 
Empty at 

Colon 
Empty at 

24 

1 

3 

315 hrs. 

96 hrs* 

4& 

5 S 

6 

72 hrs. 

48 hrs. 

72 

7 5 

7 

24 hrs. 

48 hrs. 

96 

3 13 

9 

72 hrs. 

48 hrs. 

tzo 

1 t 

n 

24 hrs. 

24 hrs. 

144 

2 2 

16 

436 hrs. 

J20 hrs.* 

168 

2 

18 

48 hrs. 

48 hrs. 

192 

2 

19 

96 hrs. 

72 hrs. 

240 

1 

20 

192 hrs. 

48 hrs.’*^ 

2Sg 

I 

23 

96 hrs. 

96 hrs. 

504 

1 

26 

96 hrs. 

72 hrs. 

Total 

21 34 

27 

316 hrs. 

240 hrs. 



28 

96 hrs. 

48 hfs.* 



29 

144 hrs. 

168 hrs. 



36 

96 hrs. 

96 hrs. 



37 

144 hrs. 

96 hrs. 



40 

220 hrs. 

304 hrs. 

*i5owcI 

not empty at time shown. Further obscn*ations 

not possible. 



table m 

Barium Enemas 



Negative 

Paftially 

Filled 

Vnabie to 

Retain Spasm 

No 

Enema 

Control 

Period 

19 

2 

2 8 

2 

Tc5t 

Period 

26 

4 

5 2 

5 

Both 

Periods 



3 



riod were semi-liquid, unformed, soft, formed, hard, 
contained undigested food particles, streaked ivith 
blood, and varied in color from a light broivn to 
dark and yellowish green to green. During the 
test period the stools were spong}-, rubbery, gela- 
tinous, soft formed or putty-like; they were not 
streaked with blood and were usually tan, occasion- 
ally brown to dark brown, and rarely yellowish 
green. 

A remarkable finding was that the fecal colon 
bacillus count was greatly decreased during the test 
period, despite an increase in the average weight 
and volume of residue, doubtless due to the added 
bulk supplied by Metamucil fTable IV). Speci- 
mens of one f)atient showed a definite increase in 
volume and weight and a decrea.sed number of 
Hscherichia coH when the dose of jMetamucil was 
doubled. Suspecting a bacteriostatic effect of Me- 
tamucil, laboratory studies were done but in-vitro 
tests failed to confirm this. 


Inspection of the anus and rectum during the 
control period revealed 17 to be normal, 2 unti-lv 
13 had skin tags, .3 rosets, Ta sebaceous cyst.'i 
anal fistulas, 2 vitiligo, -3 pruritus ani and 1 'e.\ttr- 
nal thrombotic hemorrhoids. During the test \>i- 
riod 19 were normal, none were untidy, none hi[ 
external thrombotic hemorrhoids and the other 
lesions remained unchanged, thus function and hem- 
orrhoids improved. 

Digital anorectal examination during the control 
period revealed 14 subjects to be consistently nor- 
mal, 14 exhibited spasm (4 painful), 5 were either 
spastic or normal and 7 were distinctly patulous 
and relaxed. During the test period 23 were con- 
sistently normal, only 5 exhibited spasm ( 3 pain- 
ful), 6 were variable and 6 were patulous. Si.x pa- 
tients had impactions during the control period, 4 
complete and 2 jiartial, Irut no imjiactions occurred 
during the test observation. 

Of the 174 sigmoidoscopic examinations per- 
formed 83 were in the control and 91 in the ten 


period. These w'crc of indispensable value in re- 
vealing consistent and characteristic changes in the 
appearance of the bowel and in the in-vivo stool 
induced by the ingestion of Metamucil. Two pati- 
ents who became disturbed and uncooperative lud 
to be c.xcluded. The distance sigmoidoscoped ranged 
from 5 to 30 cm. Sigmoidoscopy' of all patients as 
well as 6 with impaction w'as achieved with greater 


ease during the test jicriod and distention was ac- 
complished with much less air inflation. Fifteen 
jratients presented evidence of internal and e.Verna! 
hemorrhoids, papillitis and crj'ptitis rind 5 l'!>'f 
polyps. Ulcers or fissures of the anal canal were 
oresent in 8 natients in the control and in 7 during 


the test period. 

The low'er bowel was empty' in 3 patients during 
the control period and in 8 while on Metawncil. 
During the control period the fecal residue present 
varied from hard-formed to mushy and mucoid an 
its appearance and consistency were inconstant. 
The odor was slight, moderate or foul. In 1 
tient the lumen was partially' filled with liquid pe^ 
trolaiurn and the stool was brittle, hard and irre;,^ 
ular, with many “cinder-like” fragments scatters 
throughout the oily' film covering the mucosa j 
typical liquid petrolatum stool. > 

tion of Metamucil the stools were consistent y a 
characteristically' different; the masses '1 j 
formed, putty-like, smooth, round, usually hg 
sometimes dark brown and were disjiersed 
orderly' fashion throughout the bowel. 
no odor. The indifferent and untidy patients ' 
entirely clean since the occurrence of the 
“putty-Iikc” stools and the more norrnal tu 
membrane. Leakage previously cx'iieriencc 


A most striking feature was p'articulariy 
able during the test period ; Within 
hours after the ingestion of ,.c! 

changes began to manifest themselves in e 
mucosa. Its appearance after two iir nior 
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was most pronounced ; that is, its color was light 
pink, the blood- vessels were thin and normal and 
the surface was extremely clean, smooth and pol- 
ished, as if it were “simonized.” It might be moist, 
even slightly granular or show a follicular hyper- 
plasia, but the clean, polished, glistening (“simon- 
ized”) appearance persisted ; this effect was more 
striking with the height of the sigmoidosco]uc ob- 
servation. Even the collapsed bowel seemed to be 
easily distended with much less air, the lumen ap- 
peared to be more dilated and fixed and the haustra 
in the sigmoid more numerous. There seemed to 
be a rather ])rominent fixation to the bowel that 


lion were and remained normal throughout, codeine and 
a.sijirin were required to control pain. Theelin in oil, ,=i,000 
units, was administered intramuscularly twice a week. On 
the da 3 ' of admission she vomited a fetid dark brown liquid 
suggestive of fecal vomitus, this improved after a rectal 
tube was introduced hut recurred two days later with ab- 
dominal pain, restlessness and chills. Fainting occurred 
following an unsuccessful soapsuds enema. The use of a 
colon tube brought relief after expulsion of a fetid liquid 
stool. Although on a liquid diet for one week she e.xperi- 
cnced three similar attacks. She was then placed on the 
routine general diet despite her complaints of flatulence 
and anore.xia. After fifteen days without an evacuation she 
again had an attack of headache, vomiting and severe ab- 
dominal pain, relieved by a warm water enema. The stool 
was pastj' and contained barium sulfate which was employed 


TABLE IV 

Eschcrichii Coli Counts 


Case Number 

1 

2 

5 

6 

9 

13 

17 

20 

23 

26 

28 

52 

34 

37 

38 

Control 

Period 

AveraKc 
Weisht of 
Stool 
(^rams) 

41.4 

94.2 

30.7 

72.7 

77.8 

43.6 


32.8 

45.0 

24.6 

59.1 

22.2 

59.6 

34.7 

87.1 


Average 
Esch. Coli 
Count 

44.2 

S3.0 

62.5 

331.0 

264.8 

77.6 


73.8 

187.5 

1 12.0 

244.5 

77.3 

61.2 

30.6 

184.4 

Test 

Period 

Average 
Weight of 
Stool 
(.cjrams) 

12.9 

102.3 

36.8 

25.8 

35.8 

70.6 

44.8 

57.0 

■ 20.5 

143.4 

67.0 

25.7 

92.3 

57.7 

68.9 

71.6 

122.2 


AvcrjKC 
Esch. Coli 
Count 

15.2 

70.6 

32.4 

119.0 

62.5 

83.3 

1 dram 
122.9 

2 drams 
95.1 

65.5 

125.0 

187.5 

100.0 

181.6 

62.5 

65.9 

43.1 

131.3 


gave one the impre.ssion that the progress of the 
peristaltic waves was favorably modified with the 
gradient increased decidedly downward. This may 
account for the difficulty cxjierienccd b}' some pa- 
tients in retaining or even taking the barium enema. 

CASE REPORT 

Case No. 17 — White, female, age 48, hospital attendant. 
She was admitted complaining of severe and protracted 
constipation, associated with dizziness, anore.xia, distention, 
cramps, nausea with vomiting during the past week. She 
also complained of pain in the renal areas, a purulent vag- 
inal discharge, edema of the ankles, nervousness and insom- 
nia. Since childhood she had experienced evacuations at 
intervals of six to seven days and even then cathartics and/or 
enemas were required. For the past three years she had 
'taken Hinkle pills twice a week supplemented bj' oils, 
enemas, massage and exercise in an effort to establish an 
evacuation habit, .but even then, during and for some time 
following evacuation, there w'as sharp anorectal pain, 
bleeding, a mucous discharge, protrusion of internal hem- 
orrhoids and occasionallj- swelling of the perianal tissues. 

Ph 3 -sical examination was essentialb’’ normal except that 
the abdomen was distended but soft and tender throughout. 
The anal external sphincter was spastic, with a sentinel pile 
in the posterior midline. The blood pressure was 130/70. 

B 3 ' sigmoidoscop 3 ^ the mucosa to 25 cm. was pink, slightly 
moist and granular with normal blood vessels and valves. 
The rectosigmoid appeared normal. The sigmoid was con- 
tracted with many haustra. There was an anal ulcer, papil- 
litis and cryptitis, with external hemorrhoids 3 plus. 

The specific gravit 3 ' of the urine was 1.026, the albumin 
was 1 plus and there was an occasional pus cell. The blood 
count was normal;, the fasting blood sugar was 54.5 mg. 
A scout film of the kidneys and a pyclogram were negative. 

' Hospital Course — Although the temperature and respira- 


for visualization a few days previously. 

After the necessary measures to empty the bowel, the 
Metamucil test period was instituted. On the night of the 
second day there was considerable backache, followed by 
a spontaneous evacuation with complete relief the next 
morning. Two days later severe distention, pain and vomit- 
ing occurred and was relieved by a warm water enema. 
The Metamucil was then increased to 2 rounded teaspoon- 
fuls three times daily. This resulted in a decided improve- 
ment in her general condition and a spontaneous evacuation 
every two or three days. Except for mild cramps and 
flatulence at the beginning of the Metamucil regimen she 
had no complaints and was discharged greatb’ improved 
after a test period of three weeks. 

During a follow-up of si.x months she stated that when- 
ever she failed to take the Metamucil her condition became 
intolerable. A report seven months after her discharge 
stated that following gynecologic and rectal surgery severe 
obstipation recurred which necessitated the use of milk of 
magnesia, cascara and soapsuds enemas. With the per- 
mission of her attending physician she then used Metamucil 
and after increasing the dose to 3 tcaspoonfuls three times 
a da 3 ' she had a copious evacuation within twent 3 ’-four 
hours. She says: “I am sorry I didn’t report sooner. I 
gave myself a good tr 3 'out and just don't get along without 
Metamucil. I take it ever 3 ’ da 3 ’ and have a thorough evac- 
uation at least evcr 3 ' third or fourth day.” 

DISCUSSION 

Practically all of the previous work seems to be 
based on the theory that bulk is the dominant fac- 
tor or influence in bowel evacuation. This theory, 
while tenable in some respects, seems to be devoid 
of actual proof. The reasons are obvious. The nor- 
mal evacuation of the bowel is actuated by physi- 
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ologic processes consisting essentially of three 
major types of intestinal motion based on Cannon’s 
(11) classic studies; rhythmic segmenetation, peri- 
stalsis and pendulum movements. Rhythmic seg- 
mentation is due to a contraction of the circular 
muscle fibers, possibly occurring with a simulta- 
neous relaxation of the longitudinal bands, and vice 
versa. Peristalsis is characterized by local relaxa- 
tion of the tonus and rhythmic muscular contrac- 
tions and inhibition below the point of stimulation, 
described by Bajdiss and Starling (12) in 1898 as 
the “law of the intestines.” Pendulum movements 
are annular constrictions which force the fecal mass 
out of one intestinal loop into another by a churn- 
ing action without rhythmic segmentation, 

Sollmann (13) states that the defecation reflex is 
started b)"^ the arrival of the mass in the rectum. It 
is greatl}' influenced, however, by the sensitiveness 
of the rectum and by the habits of the patient. It 
is here that the delay in evacuation principally oc- 
curs. A tonic mechanism for the rectum is located 
in the midbrain, and the rectal stretch reflexes are 
lost after low section of the medulla (Langworthy 
and Rosenberg [14]). Defecation usually involves 
a refle.x through the spinal cord ; but destruction of 
the lumbar and sacral cord results in diarrhea, last- 
ing several days, followed by normal evacuation of 
the large intestine at the customary intcn'al (Goltz 
and Ewald [15]). Therefore the defecation refle.x, 
according to Schuller (16), can be controlled by the 
intraintestinal mechanism if necessary. (For a re- 
view of the defecation reaction see Lehmann [71]). 

Is it possible that this phenomenon can be at- 
tributed to the effect of bulk alone? Gray and 
Tainter (5) refer to the constipative effect of bulk 
produced by p.syllium seeds (unprocessed R We 
(18) observed that the large, soft, spongy stool 
caused by banana ingestion can reduce activity and 
slow down peristalsis in patients with bacillary 
dysentery. In a study of fecal impactions often 
present in mental patients we observed a definite 
decrease in peristaltic waves and bowel activity 
until the accumulation, of fecal matter became .so 
great as to produce sj'mptoms of obstruction. Fur- 
ther, it seemed most likely that the sudden increase 
in bowel activity, usualh' antiperistaltic, was due 
partly to some impairment in the circulation in the 
segment of lx)wel involved. Symptoms of antiperis- 
talsis and obstruction due to prolonged obstipation 
occurred in one of the patients in the present series. 
Therefore it would seem that mere bulk is not the 
sole determining factor in the production of evacua- 
tion by these bulk-producing agents. A more po- 
tent factor or factors arc implicated in this process. 

Sollmann (13) classifies cathartic agents into four 
groups (determined on the basis of the action that 
the}’ stimulate); (1) parasympathetic stimulants 
which produce intestinal spasm with toxic side ac- 
tions and are not customarily used for cathartic 
therapy, (2) muscular stimulants which act directly 
on smooth muscle, (3) capillary poisons caused by 
specific toxins of various kinds and (4) mechanical 


distenders which retain intestinal fluid and produce 
stools which vary from soft to copious watery e\ac- 
nations, without inflammatory injury'. 

The preparation of processed psyllium sced= and 
dextrose (Mctamucil) which we used not only pro- 
duces a characteristic moderately bulky stool, but 
in addition, it possesses some chemical properties 
capable of producing consistent and sustained 
changes in the appearance of the bowel wall with- 
out the pigmentation attributable to some other 
cathartics. It is doubtful whether it exerts any ac- 
tion on the circulation of the bowel except that due 
to increased water absorption (interstitial absorp- 
tion) and it appears to hold this liquid in a homog- 
enous suspension. It also absorbs residualmoisture 
from the surface of the mucosa and probably from 
the circulatmg fluids in the bowel wall (parenteral 
absorption). This may account for the unusually 
clean, polished appearance of the mucosa and the 
somewhat fixed enlargement of the bowel lumen. 

Undoubtedly the laxative properties of ^letamucil 
meet the criteria expounded by Williams and Olm- 
sted (19); namely, the impression of the patient 
as to whether or not the bow’el movements were 
satisfactory and the weight of the feces over the 
weight of the residue recovered in the feces. Our 
patients, without prompting, mentioned the effec- 
tiveness of the preparation and the relief they ex- 
perienced. None mentioned an increased urge or 
frequency of defecation, but stressed the amount 
expelled and the case of expulsion. Nevertheless, 
the determination of effectiveness xvas not entirely 
dependent on subjective data as it was confirmed 
objectively by digital and sigmoirloscopic e.xamina- 
tions. Moreover, frequent sigmoidoscopy afforded 
an accurate measurement of the content and motil- 
ity of the distal bowel and through repeated digital 
c.xaminations the function of the sphinctcric appa- 
ratus was determined. Such procedures add much 
weight to the veracity of a patient’s reactioii to a 
particular experiment as the possibility of uninten- 
tional error is always great. 

Ivy and Isaacs (8) show that the increase in bulk 
and moisture bears no relation to the quantity oi 
bulk ingested or to the amount of water capable o 
being absorbed by a given amount of a gum; there 
fore some less direct factor must be involved m 
the production of bulk, probably a simple washing 
down of less fully digested food particles, such as 
proteins, or an increase in glandular activity ■"! 
a resultant increase in cast off solids. 
gross weight only was considered throughout '- 
study, a sufficient number of fecal specimen.- ■«a 
obtained and compared to fulfil this particular re 
quirement of the study'. Gray' and fainter (- 
maintain that the dry weight is not increascc 
there is an increase in the water content o ' 
stool. Although the amount of food consume 
our subjects was w'cighcd and measured so t a 
remained the same throughout the two 
there xvas an increase in fecal bulk in a l^rge 
jority of patients during the Metamucil 
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Fiirthermorc, in the case of V.G. the bulk increased 
in proportion to the increasing doses of Metamucil 
administered. The appearance of the bowel wall, 
the round, smooth, homogeneous masses of residue 
and the absence of mucus or mucoid substances in 
the fecal mass would lead us to believe that the 
suggestion of protein washings is probabh' correct, 
but that of increased glandular activity is question- 
able. The tone of the bowel muscle is undoubtedly 
increased so that not only is the rectum and sig- 
moid evacuated completely but the patient is fully 
aware of an empt}'^ distal bowel. 

Some patients found the first few doses of the 
mucilloid not very palatable, but it was unnecessary 
to alter its flavor in any instance because as the}' 
became aware of its value after the first few doses 
they insisted on its continued use after the study 
was completed. Although Gray and Tainter (5) 
emphasize the_ importance of ingesting large quan- 
tities of water not .more than one additional glass 
of water, with each dose of the powder dissolved 
in a glass of water, was found necessary. A total 
intake of six glasses of water was a daily routine 
during the two periods under study; the fluid in- 
take was observed as carefuly as the food ingested 
in order to make a satisfactory comparison. 

Abbott, Kafr and i\Iiller (20) report that the 
stomach and duodenum play a major role in the 
absorption of glucose, leaving only a scant fraction 
to be absorbed from the remaining portion of the 
gastrointestinal tract. They jjresent evidence show- 
ing that as glucose enters the bowel, tonicity of the 
fluid is maintained by (1) a shift in the electrolyte 
content, (2) the absorption of glucose, (3) an inflow 
of hypotonic fluid and (4) a propulsive type of peris- 
talsis which varies in intensity with hypertonicity. 
Thus the intestine is equipped with e.xtrcmcly ef- 
fective mechanisms for disseminating and reducing 
the concentration of hypertonic fluids in the short- 
est possible time. Gauss (21) contends that the 
osmotic jjrcssure of blood plasma does not satis- 
factorily explain the removal of glucose from the 
intestine. When concentrated glucose enters the 
bowel, fluid is poured into it to bring it to an osmo- 
tic equilibrium with the blood, and glucose enters 
the blood stream through the action of osmotic 
pressure. But when the concentration in the bowel 
is lower than, in the blood, glucose continues to 
flow into the blood stream although ojiposed by 
osmotic pressure, and therefore forces other than 
diffusion through osmosis must be responsible. He 
believes that bile i)lays an important phj'siologic 
role in the mechanism of water balance. Despite 
the fact that Metamucil contains .SO jjcr cent of 
de.xtrose blood sugar levels were consistently lower 
after its ingestion, even in diabetic patients. Morty 
over, patients showing evidence of glycosuria dur- 
ing the control were negative during the test period. 

Any substance irritating to the bowel should pro- 
duce characteristic changes. Laxatives, purgatives 
and hydragogues, when taken habitually over a 
period of time, will produce a thickened, granular, 
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usually dry and commonly a collapsed mucus mem- 
brane; cascara will often cause pigmentation (mel- 
anosis coli) ; the mucosa after a warm water enema 
appears pinker, brighter and flushed, but it becomes 
mildly to decidedly reddened and slightly edema- 
tous w’hen soap or some other irritating substance 
is added. Liquid petrolatum keeps the lumen par- 
tially filled at all times; the mucosa can be seen 
to glisten through a film of oil, and when expelled 
the mucosa is typically granular, thickened and dry'. 
Gray and 'I'ainter (S) have suggested that the 
ground psyllium products break down to irritating 
end-products, which are incompletely absorbed and 
increase the water content as a result of the irrita- 
tion. In our study no evidence of mucosal irrita- 
tion was observed with the continuous ingestion of 
Metamucil. On the contrary, the mucosa appeared 
to be smooth, clean, pale j)ink and glistening. The 
effect seems to be one of stimulation rather than 
irritation. Sollmann (13) believes that the action 
of mucilaginous substances is emollient, mainly by 
retaining water in the intestine through imbibition, 
thus modifying the bulk and consistency of the 
feces so that they are more easily expelled, and 
that they are useful in habitual constipation by vir- 
tue of their demulcent action. ' Metamucil appears 
effective not only as a demulcent but also as a cor- 
rective in that it restores the normal water balance 
of the bowel. 

SUMMARY A.MD CONCLUSIONS 

An intensive and comparable study was con- 
ducted to determine the effect of Metamucil on the 
bowel and its contents, its clinical effectiveness and 
the occurrence of side reactions in 40 patients. The 
procedure consisted of a complete history, thorough 
])hysical examination, comprehensive blood and 
stool determinations, complete proctologic and 
roentgenologic studies during both the control and 
test ])criods. 

Metamucil was found to be effective in both the 
atonic and spastic types of constipation, but more 
so in the latter. 

Roentgenologic study disclosed that the gastro- 
intestinal tract emptied more rapidly following the 
ingestion of Metamucil despite the increased volume 
of intake. 

No untoward side reactions were observed. A 
most notable and distinct phenomenon, obseix'ed 
consistently, was the reduction in blood sugar levels 
and the absence of glycosuria in patients regularly 
consuming Metamucil during the test period. Pa- 
tients reported relief of bowel and anal spasm, pain 
and tenesmus during the test period with Metamu- 
cil. This preparation produces a distinct and char- 
acteristic type of stool, a disappearance of fecal 
odor, a fixed and empty bowel, a smooth, highly 
glistening .mucosa and an increase in the tone of 
the bowel musculature. 

Metamucil is not habit forming or harmful and 
may be used over long periods of time without un- 
tow'ard effects. 
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The Cause and Pathogenetic Mechanism of Hypertrophic Cirrhosis of 

the Liver of the Hanot Type 

By 

AlJRAPIAaM O. WILE.NSKY, M. D. 

NEW YORK, N. Y. 


All 5'arfeties of ciryliosis of the liver are forms of a 
chronic interstitial hepatitis. 

Rortal cirrhosis 

The most common form is widely known as alcoholic, 
jiortai, or Laennec’s cirrhosis (®). It is characterized hy 
(1) a clinically unrecognizable period of onset; (2) a 
state of general inanition of moderate or severe grade; 
(3) an initial enlargement of the liver follorved hy a 
later secondary diminution in size of the'surface hob- 
nail variety; (4) a wide spread variable hepatic cellular 
degeneration, especialh" of the fatty variety; (5) a nor- 
mal lobular architecture; (6) a chronic progressive 
fibrosis of the interlobular septal stroma, so that bands 
of connective tissue surround one or more complete 
lobules; (7) atrophic constrictive destruction of the 
parenchymal cells beginning at the 23 eripherj' of the 
lobule and progressing towards its center; (8) non- 
involvement of the intralobular connective tissue frame- 
xvork and the reticulo-endothelial sj'stem; (9) no dem- 
onstrable evidence of any acute inflammatory reaction 
or lymphatic enlargement; (10) late portal constrictive 
phenomena including relatively milder jaundice, ascites, 
and minimal enlargement of the spleen. 

In portal, or perilobular cirrhosis, the outstanding 
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anatomical fact is that the fibrosis occurs in the inter- 
lobular septa and parallels accurately the lymphatic . 
channels ivhich occur there and there only. In the 
interior of the lobule, where there are no lymphatic 
vessels (Tobias ('). no fibrosis occurs. In a pre3-ioiis 
discussion of this subject (“) it seemed impossible to 
avoid the conclusion that the pathological jirogress was 
intimately associated, pathogenetically, with these lym- 
phatic vessels, that a chronic intrahepatic lymjihangitis 
was the essential cau.se of this form of cirrhosis, and 
that all the other assumed causes were associated and/ 
or contributory causes and/or effects only. 

HYPERTROPHIC CIRRHOSIS OF THE 
HANOT TYPE 

The less common of these two groups of liver cir- 
rhosis is commonly known as hyjiertrophic, or Hanot's 
cirrhosis and is the subject of this communication. 
Clinically, as considered in this communication, hyper- 
trophic or Hanot's cirrhosis is characterized (l) J>y 
associated smooth surfaced enlargements of the liver 
and' spleen rvithout any subsequent contraction or other 
diminution in size of either organ; (2) hy early con- 
tinuous deep jaundice; and (3) bj' evidences of infe<> 
tion including (a) periodic exacerbations or crises with 
accompanHng fever and leucocytosis, (b) further en- 
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largemetit of liic spleen and lympli nodus, and (c) the 
occasional occurrence of peritonitis — all of this in the 
ahsence of an}- form of gross obstruction in the ex- 
cretor)' liver duct system, and of constrictive obstruc- 
tion in the portal venous bed. 

Jn hyiiertrophic cirrhosis of the Hanot type, the 
gross ajipearances of the liver are characteristically dif- 
ferent from those in the portal or Laennec form. The 
liver is the seat of a uniform excessive enlargement 
which lacks the hobnail appearance of the latter, and 
is smooth and unmarred to the touch and to sight. The 
enlargement is not that of a primary stage, as in portal 
cirrhosis; it is a continuous feature and jiersists 
throughout the course of the disease, and does not 
later at any time retrogress. 

Microsco])ically, the outstanding fact is that the cir- 
rhotic ])rocess is not only present in the interlobular 
septa, but that it penetrates the liver lobule. Bands of 
connective tissue fibers separate individual lobules in 
contradi.stinction to the much coarser and denser ar- 
rangement found in the multilobular form and in the 
portal variety. The fibrosis can then Ik; traced as fine 
fibrillae which invade the interior of the liver lobule. 

The connective tissue fibrillar fibrosis is .somewhat 
like neuroglia, and has an open structure. It enters the 
lobules and surrounds single or groups of parenchymal 
cells. This is the characteristic feature of the Hanot 
type of cirrhosis (Kaufmann (^), etc.). The fibrosis is 
much more intimately related to the interior of the 
lobules and to the individual cells. 'J'he fibrillar con- 
nective tissue contains branching clastic fibers which 
form a network between the cells and assume the char- 
acteristics of supporting framework. 

The liver cords are characteristically fragmented into 
isolated and/or groups of parenchymal cells which 
seem entirely dissociated the one from the other. The 
disorganization of the normal lobular architecture is 
complete and the breaking up of the liver cords is dis- 
tinct and is unique in pathology. As a con.sequencc 
the sinusoids are recognized with difficulty or are fre- 
quently lost in the general disorientation and seem to 
have disappeared. 

The liver cells are extremely well preserved and some- 
times seem hypertrophied. 'I'hey do not .show the fatty 
and other degenerative changes that are seen in the 
Laennec type. The latter changes sometimes take place 
in the antemortem jjeriod; Nevertheless, the well ])re- 
serv'cd character of the liver parenchymal cells is a 
characteristic feature of this form of cirrhosis. 

Small tubules of cubical cells are jirominent in the 
connective tissue stroma; but these are not peculiar to 
this form of cirrhosis and arc characteristic of any 
destructive lobular and/or parenchymal lesion. The 
small ducts .show proliferation of their epithelial lining 
and the lumen is blocked by, or reduced in size by plugs 
of inspissated bile. The larger ducts show little,-if any 
change. The minimal bile capillaries witbin the liver 
cords must be and are equally fragmented. 

Evidences of an inflammatory reaction are present 
W'hich, ordinarily, are not distinguishable in the portal 
or multilobular form of cirrhosis. Foci of suppuration 


do not occur in conlradi.stinction to their frequent 
presence in the biliary form of cirrhosis in which ter- 
minal duct obstruction is present as a characteri.stic 
feature. 

. In late cases, the process spreads outside of the 
lobules and into the interlobular stroma. Secondary 
multilobular cirrhosis then appears and complicates the 
])icture. Mixed and atypical forms of cirrhosis are 
fairly common ; only then is the microscopical picture 
confused and difficult of classification. In a well de- 
fined case, the anatomical picture is distinct, not to 
be mistaken and is a mo.st remarkable one. 

Enlargement of the spleen is a characteristic mani- 
festation and is of major importance in hypertrophic 
cirrhosis. The .splenic enlargement is definitely not an 
obstructive phenomenon. The splenic enlargement oc- 
curs early, in many cases demonstrably before any en- 
largement of the liver is detected. The sidenomegaly 
is smooth surfaced, accompanies and matches the en- 
largement of the liver and frequently exceeds the latter. 
Microscojn'cally, the stage of the process in the spleen 
ma)' be more advanced than that in the liver. There 
is fibrosis, distention of the sinuses with blood and 
endothelial proliferation of the pulp. There is evidence 
of disruption of the terminal vascular channels and of 
the reticulo-endothelial framework of the splenic cords 
and pulp so that red blood cells escaiie from the former, 
break through the latter and spread throughout the 
splenic cellular structure. 'J'his contained mass of nor- 
mal and abnormal blood and red blood cells contributes 
to the largest extent, if not entirely, to the total bulk 
of the .spleen. 

The third characteristic manifestation of hypertro- 
phic cirrhosis of the liver is continuous jaundice. The 
ictenis is not of a major gross — calculus or other — 
ob.structive variety in the terminal bile ducts. In many 
cases, bile continues to discharge abundantly into the 
intestine and an increase in the bilirubin content of 
the bile is jiresent. 

'Hie jaundice is associated with extraordinary splenic 
activity. In the spleen there are abundant evidences of 
vast blood destruction. Only those red blood cells are 
de.stroyed which leave the confines of the endothelial 
lined blood capillaries and sinuses. As indicated pre- 
viously, blood cscajjes through' the disrupted reticular 
.structure into the s])lenic pul];. Red blood cells which 
circulate through the connective tissue framework of 
the .s])leen are ready for dissolution. Conversely, when- 
ever sj)lenectomy is followed by good results and the 
.spleen is seen to be crowded with excess numlrers of 
red blood cells, there are demonstrable severe vascular 
and reticulo-endothelial lesions in the spleen which per- 
mit the red blood cells to enter the pulp tissue. As a 
consequence, red blood cells in all stages of destruction 
and absorption are found throughout in intimate asso- 
ciation with the macrophage cells of the reticulo-en- 
dothelial .system of the spleen. In other words, changes 
are produced in the spleen in hypertrophic cirrhosis of 
the liver which produce the necessary conditions for a 
much increased red blood cell destruction. The d&- 
stroyed blood cells are absorbed by phagocytic activity. 
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A/I of tliese evidences of blood . destruction indicate 
strongly ^ that hemolysis ts the most important basis 
for the jaundice. 

Difficulty in differentiating the rather uncommon 
Hanot type is common but should never be so. The bili- 
ary form is characterized by the following: (1) its ap- 
jiearance in much older individuals as against the occur- 
rence of the Hanot type in younger individuals and 
even in children; (2) the much more frequent bouts 
of chills and fever in the biliary, than in the Hanot 
type; (3) the constant presence of obstructive path- 
ology in the terminal c^ct system including usually, 
calculi and frank infection which is not present in the 
Hanot type; (4) the constant presence of foci of in- 
fection including multiple frank abscess in the liver 
parenchyma which is not present in the Hanot type; 
(5) the relativety lesser magnitude of enlargement of 
the spleen; (6) the absence of any degree of hemolysis 
in the spleen approaching that seen in the Hanot type; 
(7) the mixed forms of fibrosis which is commonly 
present in the biliary' type, mostly resembling the inter- 
lobular type with minor fragmentation of the liver cords 
onty at the peripheries of the lobules, so that typical 
pictures are obtained. 

The microscopic picture is distinguished by its atyp- 
icahiess. The tissue is characterized by scarring, jaun- 
dice, congestion and distortion of the architecture. 
There is breaking up of the lobule as in the Hanot 
type. Everything is irregular in distribution and fol- 
lows the ducts. There is much eridence of inflammation. 
The liver cells are shrunken. The scarring is very 
irregular. Elements are seen which are present in both 
the portal and Hanot tjpes. 

DISCUSSION 

In considering hypertrophic cirrhosis of the liver, 
certain comrnon and apparently allied phenomena are 
striking; these include (1) the constant association 
of the liver, the spleen, the pancreas and their related 
lymph nodes; (2) the common involvement of the 
reticulo-endothelial system; and (3) the common blood 
supply through the mesenteric axis. 

The association of the liver and spleen in h 3 ’per- 
trophic cirrhosis has been emphasized in all the pub- 
lished communications as well as here. The fact that 
the pancreas undergoes simi/ar fibrotic changes is ap- 
parently not so well known. 

a. The pancreas. — In routine postmortem studies, 
pathological histological changes in pancreatic structure 
are frequent (fCatsch and Brink from Askanazi’s In- 
stitute (-). Microscopically, there is a disseminated fibro- 
sis; which is both interlobular and intralobular in dis- 
tribution; there are scattered areas of small cell infil- 
tration ; and there is occasional intralobular oedema. 
The gland cells undergo fatty and pigmentary changes, 
but this does not affect the Langerhans cells, 

/>, The lymph nodes. — The lymph node changes are 
localized to the hepato-splenic-pancreatic area. In ncar- 
Ij'.all cases of hypertrophic cirrhosis, the tymph nodes 
are enlarged, dark in color, and oedematous. jMicro- 
scopical/y, there are fibrosis and pigmentation. The 
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sinusoids are dilated and filled with polymorphonuclear 
and macrophage cells. The reticulo-endothelial network 
is hypertrophied. There are occasional foci of necrosis 
and hemorrhage. 

c. The reticulo-endothelial system. — That part of 
the reticulo-endothelial system contained in the liver, 
the spleen, the pancreas and the associated lymph nodes 
seems to form an interdependent unit. The individual 
elements of the system include the finer framework of 
the liver lobules and of the splenic pulp and cords, the 
cells lining the sinusoids of the liver and spleen, the 
ICupfer cells of the liver, the histocy-tes of the loose 
connecti%'e tissue and of tiie circulating blood, and the 
splenocytes. Similar elements are found to a much less 
degree in the Imph nodes. The functional activity of 
the parts of this unit act in unison and are physologically 
completely integrated. 

1. The liver. — At the outer border of the lobule the 
connective tissue stroma penetrates the latter and as- 
sumes the character of the reticular tissue. The in- 
terior framework of the liver lobule is practically en- 
tirely a part of the reticulo-endothelial system. 

In the liver, the sinusoids are lined by endothelial cells 
from which slender protoplasmic perivascular processes 
pass outwards into the perivascular space towards the 
hepatic cords. These processes are identical with the 
reticulum of h-mph glands, and spleen and Mall 
definitelj" classifies them also as reticulum (’-■*). 

2. The spleen. — The finer framework of the spleen 
consists of reticular cells and fibers very delicately ar- 
ranged in basket form. This framework also encircles 
the veins and is present in the Malpighian corpuscles. 
They are also found throughout the pulp and along the 
arteries where they form definite sheaths on the out- 
side of the vessel wall, the so-called perithelium. This 
is not peculiar to the spleen. 

In adult spleens the endotlielium lining the vascu- 
lar terminals is not a homogenous membrane. Accord- 
ing to Mollier (') the wall consists of a reticular syn- 
cytium of endothelium with denser masses of proto- 
plasm around the nuclei and with wide open meshes 
between. 

'I'he splenic tissue consists of the splenic pulp which 
fills all the spaces within the reticular framework of 
the organ and is arranged in anastomosing cylindrical 
cords ; this constitutes the bulk of the .spleen. Normally 
the pulp is comjiosed of all tyi^es of cells which are 
generally found in the circulation, and, in addition, 
nongranular phagocytic reticular cells called splenocytes 
and macrophages are found. All of these bear the 
the same relative relation to each other as is found in 
a lymph node. No lymphatic channels are present 

3. The pancreas. — Microscopically there is a dissem- 
inated fibrosis in the pancreas which spreads outwards 
from the blood vessels and from the duct structure. The 
characteristics and the interlobular and intralobular dis- 
tribution of the fibrosis have such similarities to the 
character and to the distribution in the hepatic lesions 
as to indicate strongly that this part of the pancreatic 
framework is similar to the corresponding parts of the 
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liver and splenic framework' and belongs to the reticulo- 
endothelial system. 

4 The lymph nodes. — The reticulo-endothelial struc- 
ture of the lymph nodes is well known. It re.sembles 
that in the spleen. 

CONCLUSIONS 

Certain deducihle facts and conclusions stand out 
from this factual resume: 

1. Hypertrophic cirrhosis of the liver of the Hanot 
type is not a disease of the liver, or of the spleen per se. 
Rather, it is a disease involving a .group of related 
organs including the liver, the si)leen, the pancreas, and 
as.sociated lymph nodes. The facts point to the con- 
clusion that the disease affects all of these organs simul- 
taneously or consecutively in a variable sequence as a 
single essential process, and that it is ])robably as.so- 
ciated with some inherent common factor, structure, or 
faculty, which is universally present in all of them. 

2. The previous conclusion is supported by the dis- 
tribution of the arterial blood su[)ply to all of the.se 
organs from the mesenteric axis. There would there- 
fore be no restriction as to which organ would l>e in- 
volved first, or whether more than one would be simul- 
taneously affected. This corre.sponds with the clinical 
facts. In this disease, ( 1 ) cither the spleen or the liver 
may recognizably antedate the other; and (2) the le.sion 
may be much more advanced anatomically in either 
organ as compared with the other. 

The conclusion seem? inevitable that hypertrojihic 
cirrhosis of the Hanot type is blood borne and ap- 


proaches the area of disease through the mesenteric 
axis. 

3. The microscopic anatomical picture indicates that 
in this disease, there is primary involvement of the 
me.soblastic connective tissue framework which has been 
differentiated as the reticulo-endothelial sy.stem. 

It ajipears then that the disease known as hyper- 
tro]3hic cirrhosis of the Hanot type, is not a disease of 
the liver parenchyma, per se, or of the spleen pulp, 
per se, as ordinarily considered. Because the one com- 
mon denominator of this whole business are the lesions 
of the elements of the reticulo-endothelial system, the 
di.sease is evidently essentially an equal affection of the 
reticulo-endothelial framework of all of these associ- 
ated organs of a destructive and degenerative kind — a 
reticulo-endothcliolysis. The various diverse manifes- 
tations are due to the situation of the lesion in variously 
constructed organs such as the liver and the spleen 
with different functional manifestations. The symp- 
toms, jaUTidice, etc., are due to changes in the structure 
and function of these organs, which are secondary to 
the essential reticulo-endothelial lesion. 

The splenic ])icture indicates that the continuous 
jaundice which is such an important clinical feature 
of this disease is not a consequence of the liver path- 
ology, but a hemolytic phenomenon entirely dependent 
upon the blood destruction in the spleen. 

The abundant evidence of inflammatory cliange, the 
frctiueiU clinical ejjisodes of fever and other evidences 
of an infective ijrocess, and the occasional termination 
in a frank peritonitis, indicate that this is a hemato- 
genous infection. 
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Editorial 


Organotherapy in Ulcerative Colitis, a New and Interesting Therapy 


'^HERE ARE few gastro-intestinal conditions in 
which our present form of therapy is as unsatis- 
factory' as in ulcerative colitis. There are only a few 
in which our medical knowledge is as limited as in 
this disease. Therefore, if any new conception is 
brought forward, we are bound to listen with the 
greatest interest. 

A. Morton Gill reported some very interesting 
experiences at a meeting of the Roy'al Society' of 
Medicine in London. He gave his i)atients with 
ulcerative colitis a preparation extracted from the 
mucosa of small intestines of pigs. One prepara- 


tion, in which enzymal activity' was retained, 
showed no effect. Another, more purified one', 
which contained defatted, desiccated mucosa, was 
very effective. As long as this preparation was' 
taken the patient improved, but relapsed during 
those ])criods when no more capsules were avail- 
able. 'J'he improvement appeared only after about 
three weeks thera])y. Not all cases responded so 
favorably. It did not matter from which part of 
the small intestines the product was prepared. 
There was a minimum amount of the drug neces- 
sary ; however, the results were not better by in- 
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crcfisinp' llic dosagt- of the prodiicl over a ecKain 
amount. 

'J'hc.se fin(linK>: arc of p^reat imporiaiu-o, as ^Maii- 
.son-I5aIir immctliatrly iioimcd out in the di.sfusaitm. 
Thi.s experiment open.s an entirely new field for 
further investifjaiion. 

From Giir.s experiences we may dediiee that itlrer- 
cerative colitis is not an entity, and that the etinlopy 
is not aFvays the satue in all cases. Hts ettcourat^* 
ing’ results point to the jiussihility that some <tefi- 
cieiicy cnuseii by a certain factor or factors in the 
mucosa of the .small intestine.s may he the cause of 
ulcerative colitis in a certain mimher of cases. .Man- 
soti-IJahr in discussing this presentation said that 
he was always impressed (ly the similarity of mer- 
curial poisoning and ulcerative rolili.s. ffe doubted 
that the new (reatmetit would he effective in ex- 
tremely to.vic, fnlmigating cases of ulcerative colitis. 
It is ouf impression that the disease depletes the 
small intestines of some inumrtaiit factor which, 
when replaced, enables the patient to recover. 

Clinically, ulcerative colitis behaves like an in- 
fectious disease. However, in .sj)ite of tremendous 
efforts, we have not been able to find the cause 


uith tedaiiKy. .Many other ways of approach i>avc 
k'en tried, hii! in v.airi. In spite of Gill’s very val- 
uable observations we are not entirely convinced 
that ulcerative colitis is caii.sed by .srune deficiency 
in the. nuu-osH of the MUall intestines. We rather 
.siigge.st the e.vplanrition that, in the chronic .stages, 
a deficiency in tlie small intestines develops, which', 
not being taken care of, prevents a healing of the 
pathology in the large intestines. However, as soon 
a.s the small intestinal defiricm’}’ is remedied hv 
(Vill's therapy, the (olon is able to recover. 

GVganotherajjy is still in its infancy. To our 
knowledge, it has licen applied for the first time 
by (.’>111 in tdeerative eohtiK, Even though he is not 
able to e.';plain bis succc,«s, this does not diminish 
the value of his work. It is impiwtani to watch 
his e.xperimcnis and we hope that Gill's therapy 
■will be checked and broadened by further investi- 
gations. 

— I'ran? j. bust, 
REFEKKXCE 

.Morion Gill; Trcatincnl of Ulcerative Colitis with In- 
tesuri.il Jfiirot.i Pfoevedintrs of the ftoy.il Socictv of 
.Vfcdici/ir. Vol, 30, 0. }}7. July 1946. 
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Banting’s Miracle. By Scale Harri.s, M. [)., Pp. 2-15 
(S3.00), J. B. Lijtpincott Co., I’liiiadcljthin Pa., 
19-16. 

Dr. Harris has wriltea a faithful account of the 
life of the discoverer of insulin. The reviewer's 
authority spring.s from the fact that he was a class- 
mate and life-long friend of Banting. Both Banting 
and Harris have beett member.s of the b'ditorial 
Council of tliis Journal from its inception and the 
latter published his work on hyperinsulinism in its 
pages. I have hceit told how diligetitly Dr, Harris 
worked in Toronto, resurrecting the facts of Ban- 
ting’s life, a task made difficult by several consid- 
erations. There remained but a handful of Ban- 
ting's intimate friends with wdiom he could talk, 
and most of them had been repeatedly interviewed 
by would-be biographcr.s, all of whom have not a.s 
yet produced their hook.s, (to date only one other 
iias appeared , — Sir Frederick Banting, by Steven- 
son, Ryerson Press, Toronto). Certain phases of 
Banting’s story are contained in i)apers which ap- 
parently have not, as yet, been ojiencd to biogra- 
phers, including certain aspects of his battle with 
medical authorities, his more intimate attitudes on 
religion and art, and his e.xtcnsive commentaries on 
his visit to Russia. While Dr, Harris’ book is 
smoothly written, it suffers, I think, by not having 
been written by himself, although he did all the 
research work. Yel the portrait of Banting as an 
individual is done without the least deviation from 
the facts, and for so small a book, it gives an ade- 
quate impression which will be well received both 


by the ])rofe.s.^ion ami the j)uhlic. Banting wa.s a 
m.an i>f exceptional intellectual gifts and idienom- 
eiial will power. tmsj)oiicd by fame, devoted to sci- 
ence and his friends, unforgiving to those who ob- 
structed him, filled with a refre.shiug enthusiasm 
for life, work and art, but, nevertlieless, usually 
unhappy in his ])er5onal existence. 'Phe tragedy 
which he experienced at the time of the discovery 
of insulin i.s not overstated in this biography, and 
Banting often said that if it had l)een ))ossib1e for 
liim again to sink to such tiepths of despair, he 
would liave been able te> duplicate his insulin dis- 
covery in some other field. 

BeauinoiU S. Cornell. 


Science. By Douglas W. Hill, (^2.?5), Chemical 
Publishing Co., Brooklyn, Y. Y., 19-16. 

As science progresses in its .seven-league hoots, 
there is no jdiasc of human life which can e.scape 
its impact. 

This hook should he welcome to everyone Avho 
wants to profit liy scientific progress and should 
be a guide in heli)ing to decide wbat stand to take 
in the face of the newest overwhelming scientific 
developments. It is an optimistic, reassuring vol- 
ume, explaining that there is no need to fear sci- 
entific discoveries, whether they concern an aircraft 
of incredible speed and almost infinite flying range, 
or the release of atomic power. The aim of science 
is to assist and not to destroy mankind. 

Dr. Hill has been both an industrial and an aca- 


79 


AnsTRACts 


Jour, d; D. 

FrDRUARV, IS'ir 

detnic scientist, having lived in Hitlerite' Germany, 
Jingland and the U. S. A., but here he is concerned 
with something much wider than the textbook con- 
ception of science. He gives a clear answer to 
those who argue that scientific ])rogress is leading 
to man's destruction by showing that if the scien- 
tific method is applied in the "non-scientific" fields 
in religion, ethics, politics, education and leader- 
ship — Jiian will learn how to use the technical in- 
ventions of science as ste])ping stones to social and 
economic progress. 

The author believes science to mean the jiower to 
think logical!}', dispassionately, im])crsonalIy, ob- 
jectively, and thoroughly, according to a definite 
pattern that can be consciously adojited and taught 
to extend knowledge by ordered experiment, and to 
act fearlessly in the conclusions reached. 

The chief contribution that science and scientists 
have to make to the world’s welfare has never been 
tried. This book is a plea and a challenge to that 
end. 


The Decibel Notation. By "V. V. L. RAO, Pp. 179, 
(^3.75). Chemical Publishing Co. Brooklvn, 
New York. 

This pioneering book is the first volume in the 
Hnglish language which explains in sufficient detail 
the origin, development and a wide range of appli- 
cations of decibel notation with special reference to 
radio engineering and acoustics. 

The subject has been developed from its prin- 
ciples assuming no high standard of mathematics 
on the part of the reader so that the average stu- 
dent of electrical engineering will not encounter any 
difficulty in understanding and applying the infor- 
mation given in the book. Many solved problems 
will prove most helpful to the radio and acoustics 
engineer and students. 

The book is a masterly survey of the develop- 
ment of the logarithmic unit, zero levels and level 
.signs, decibel meter and decibel graphs, sound lev- 
els and phon calculations, etc., which will be wel- 
come to technical workers of the radio and acous- 
tics field. 
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CLINICAL MEDICINE 

Bowel 

Scni.OT'riiAUK, H. L. : Paiuilial divcrliculosi.t of 
colon-, report of 7 cases in one family of 9 persons. 
{Ann. Surej., v. 124, p. 497, Sept. 1946.) 

A probable heredit-ary basis for diverticulosis was 
established in a family of nine siblings. 'I'he diver- 
ticulo.sis was found only in seven brothers: two si.s- 
ters showed no evidence of divcrticuli. Diagno.scs 
were made from roentgenologic studies of the colon 
and the personal histories referring to gastrointe.s- 
tinal sym])toms. — D. A. Wocher. 


Lichtman, a. L. : Malignant Lesions of the duo- 
denum : a study of 49 cases, Proceed. Meet. Mayo 
Clinic, V. 21, p. 473, Dec. 11, 1946.) 

Carcinoma of the duodenum is rare even though 
it is an organ having a multiplicity of factors which 
arc recognized as capable of influencing the devel- 
opment of carcinoma; chronic irritation, acid, alkali, 
enzymes, ulcerations, erosions, heterotopic tissue, 
etc. Cancer of the duodenum is found in about 33 
per 100,000 necropsies as compared with 3,000 for " 


the stomach and coinjiriscs 0.3 per cent of intestinal 
carcinomas. 

O'he author presents an analysis cif 49 cases of 
malignant lesions of the duodenum. Lesions of the 
papilla of V'ater were not included. Carcinoma was 
])rcsent in 44 cases, sarcomas in 2, leiomyosarcomas 
in 2, and lymphangio-endotheiioma in one. The av- 
erage age for the carcinoma jiaticnts was 55.4 years 
(ranging. from the third to seventh decades); .30 
were men and 14 women. 

•Obstructive features were common and predomi- 
nant in 38 of the patients. In six patients the chief 
finding was anemia due to loss of blood. In 37 
cases surgery (other than exploratory) for relief 
or cure was carried out with a hospital mortality 
rate of 21.6 per cent. When the obstruction was 
relieved by palliative surgery the progress of the 
lesion was frequently slow. While extension of the 
malignancy to local nodes may occur early, exten- 
sion to distal points of importance, such as liver 
or lungs, is often a matter taking years. Conse- 
quently the author feels that surgery may be of real 
benefit in prolonging the patient’s life, particularly 
if radical excision is carried out. — H. Stilyung. 
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Liver and GAij.nEAHDER 

SiiEREOCK, S., AND W ALSU!', V. j Posl-hcpatitis Syn- 
drome. (Laiiccl, V. 2, p. 482, Oct. 5, 1946.) 

Following recover)' from the clinical phase of 
acute hepatitis, there were found few signs of hepa- 
tic dysfunction in a group of 20 soldiers. The livers, 
however, were still enlarged and certain symiitoms 
remained. Biopsy sections of the liver generally 
showed no abnormalities but some fatty changes 
and portal tract scarring were sometimes found. 
The syndrome could not be classified as that of 
post-hepatitis cirrhosis; possibly jisychogcnic fac- 
tors may have been responsible for the svm()toms. 

— E. J. Tallant. 


Spain, D. M. : Portal cirriiosi.r of the liver. Rezdew 
of 250 necropsies zvith reference to .ze.r dijferen.tes. 
(/Im. J. Clin. Pathol., z’. 15, p. 215, 1946.) 

In the series presented there were only 60 fe- 
males as compared with 190 males. At death the 
average ages were 48.6 years for women, and SO..! 
years for men. Chronic alcoholism was shown in 
the history of nearly all cases. Women died from 
the cirrhosis more frequently than the men; they 
also showed a higher incidence of jaundice and 
ascites. Esophageal varices were more iircdominant 
in incidence in the men. • — G. Klenncr. 


Ulcer 

Guimson, K. S., Taylor. H. :M., Trent, J. C., Wil- 
son, D. A., AND Hill, H. C. ; Effect of transthoracic 
vagotomy on functions of stomach of patients zvith 
peptie ulcer. {Southern Med. J., v. 39, p. 460, June, 
1946.) • 

Ulcer .symptoms were exhibited by 25 patients 
for periods varying from 3 to 35 years. All cases 
were refractory to medical management. The 
youngest patient at time of operation was 27 years 
old, the oldest 62 yeans. About 10 centimeters of 
each vagus trunk was resected within the chest and 
the esophageal nerve plexus excised. Because of 
retention or obstruction gastrojejunostomy or py- 
loroplasty was also performed in 5 of the 26 jia- 
tients who were vagotomized. Four to 18 months 
after operation the patients showed no evidence of 
either ulcer or recurrence of ulcer. Ulcer pain was 
absent in all cases. Gastric motility and secretion 
were depressed in the fasting state. Apparently not 
only the psychic or reflex mechanism but also the 
chemical mechanism of gastric secretion is altered. 
The authors suggest that pyloroplasty or gastro- 
jejunostomy he combined with bilateral vagotomy 
to give maximum benefits in certain cases, particu- 
larly in the presence of obstruction. 

— D. A. Wochcr. 


' Hubaciier, O. : Peptic ulcer treated zvith gastric and 
intestinal e.vtracts. {iMncel, v. 251, No. 6417, 1946.) 

Gastric and intestinal extracts, lipoid and protein 
free, were made up using the water soluble. fraction 


for injection and the water insoluble fraction for 
oral administration in tablet form. Gastric and in- 
testinal extracts were used for treatment of ulcer 
sites in their re.spective areas. 

Of 54 cases of gastric and duodenal ulcers and 
other types of gastrointestinal complaint, only 3 
liatients were hospitalized or jdaced on a strict diet 
excejit that jiatients were told to avoid any fbods 
causing .symptoms. Patients were not absented 
from work. Alost of the rest of the treatment con- 
sisted of 12 to 21 injections given daily or three 
times weekly, supplemented by tablets given 3 per 
day before meals or 6 jier day, one tablet before 
and one tablet after meals, for several months. In 
especiall)' resistant cases longer injection courses 
were given. 

Decrease in subjective symptoms and in the size 
of the ulcer niche were used as criteria of improve- 
ment. \\'’ith the e.xception of indurated ulcers and 
tumors, most cases showed clinical imjirovement 
with the .majority of the 33 cases subjected to 
X-ray examination showing imiiroved radiological 
appearance simultaneously. Two-thirds of the in- 
durated ulcer cases showed clinical improvement, 
while less than half showed radiological improve- 
ment with the radiological structure rather than its 
size being the determining factor for suitability for 
treatment. 

The treatment gave no undesirable side effects 
and took effect generally following the tenth injec- 
tion or 14 days of treatment by tablet algne. Spring 
and autumn prophylactic treatment with abundant 
tablets may show promise, as the only cases (3) of- 
relapse in 16 mo.nths were without this treatment. 

— ^John Moffit. 


Jllingswortii, C. F. W., Scott, L. D. W., and 
J.AM iESON, R. A. ; Progress after perforated peptic 
ulcer. (Brit. Med. /., p' 7B7, 1946.) 

A follow-up study was made on a series of 733 
patients who had survived perforation of a peptic 
ulcer. All the patients had been hospitalized. Of 
the survivors that were traced 596 reappeared for 
re-examination. 'I'hc cases were classified as being 
.symptom-free, c.xpericncing mild indigestion, or 
having a severe relapse. It was found that irrespec- 
tive of the post-operative treatment (or medical 
treatment) the number of relapses increased with 
time. Because ulcers of the anterior wall arc the 
ones that are more likely to perforate and the ulcer 
can penetrate only a short distance, before .surgical 
intervention, it is obvious that a perforating ulcer 
usually is not a hopeless condition. Perforation of 
the posterior wall into the pancreas is rarer and 
healing is usually very difficult. 

The older the ulcer before it perforated the poorer 
was the health of the patient following successful 
surgery. Older patients had better relief than 
younger patients. Factors such as habits, diet, oc- 
cupation and psychology may have determined the 
post-operative healing differences between age 
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groups. ■ In the group under study, reperforation, 
hemorrhage, or other conditions requiring .surgery 
occurred in 20 per cent within 5 years. After S 
years 70 per cent of all the survivors had mild or 
severe relajise. — F. E. St. George. 


Jamif.son, R. a., Ti,i.inc,s\voi<tii, C. \V. I'., and 
Scott, L. D.W . : Tobacco ulcer dvspcpsia. {Brit. Med. 
J:, V. 2, p. 287, 1946.) 

While peptic ulcer patients are generally advised 
to reduce their tobacco smoking, there has been no 
clear-cut .stud\- to show any correlation between the 
amount of smoking and the severitj' of the ulcer 
dyspe])sia. The patients in this series had suffered 
acute perforation and were considered good test 
subjects. A total of 473 patients, ranging from 20 
to 64 years of age, were studied. Included were 
light cigarette smokers, heavj' cigarette smokers, 
and i<ipe smokers. Cigarette smokers had severe 
symptoms while pipe smokers had mild symptoms. 
While at first this appears to show a correlation 
between smoking and ulcer symptoms, statistical 
analysis proved otherwise. Symptoms in ulcer pa- 
tients aged 50 to 64 years were milder than in 
younger ulcer patients. But the greatest cigarette 
smokers were found in the younger age grou]), and 
pipe .smokers in the older age group. Con.scquently 
the relationship between smoking and ulcer symp- 
toms probably was not one of cause and effect but 
a reflection of coincidental tobacco habits and age- 
ulcer .symptom relationship. Furthermore, reducing 
the tobacco consumi)tif)n had no effect on the sever- 
ity of the ulcer symptoms of the jjatients who were 
smokers.- — F. E. St. George. 


TlIF.KAPUUTrCS 

Govan, C. D., Jr., and Dakrow, D. C. : Pota.'i.duin 
chloride in the dehydration of the diarrhea of infant.'!. 
(J. PediaL, 28, 541, 1946.) 

In cases of severe diarrhea of infants the dehydra- 
tion is extensive and the loss of i)otassium from the 
body can be as high as 25 ])er cent of the estimated 
total ])otassium content. Repleni.shment of fluid is 
essential but potassium must also be given. The 
})otassium is included in the sodium chloride-sodium 
lactate-glucose solution which is used parenteraliy. 
The jjotassium deficit is not accompanied by a cor- 
responding loss of nitrogen or phosphorus, .so that 
the potassium proljably docs not originate from the 
disintegration of the cells as a whole. The cells 
however may be damaged, with respect to certain. 
, functions as the result of diarrhea dehydration. 

'J’hc authors formulate a plan of treatment too 
detailed and extensive for the present abstract. In 
a group of 53 infant patients treated by conven- 
tional methods 17 died, while in a group of 50 in- 
fants treated by the authors new method only 3 
died. While mortality was reduced the duration or 


intensity of thd diarrhea was unaffected by the po- 
tassium. 'J'wo com])lications were noted; potas- 
sium into.xication with heart block and intense ery- 
thema with desquamation. — N. M. Small. 


LovKr.ADY, S. B., Ravdai.!., L. M., and Hosi‘F,r,D, 
S. M. : Levels of penicillin in the blood after the use 
in the vai/ina and rectum of suppositories containing 
penicillin calcium. {Proceed. Staff Meet. Ma\o Clinic, 
V. 21, p. 401, Oct. 1946.) 

The oral dose of penicillin should be about five 
times the intramuscular dose, but in the patient 
with achlorhydria the intramuscular dose is effec- 
tive. Suppositories containing 100,000 units of peni- 
cillin calcium were ])laccd in the rectum of 33 \m- 
tients. Blood levels of i)enicillin were determined 
3 and 5 hours later. The rectal route was some- 
what inferior to the vaginal route, presumably be- 
cause of the inhibiting action of penicillinase pro- 
fluccd by colon bacilli. However, in many patients 
enough j)enicillin was absorbed from the rectum in 
3 to 5 hours to give significant blood penicillin 
levels. — H. Stilyung. 


SURGERY 

Waucii, j. M. and Ci.agktta, O. T. : Resection of 
duodenum and head of pancreas for carcinoma. (Sur- 
gery, V. 20, p. 224, Aug. 1946. 

For carcinoma of the region of the ampulla of 
Vater the operation offering the greatest chance for 
cure is that involving resection of the duodenum 
and head of the ])ancreas. An operative mortality 
of 20 per cent attended 30 cases o])cratcd on at the 
Mayo Clinic. 'J'he two stage oijcration is jmeferable 
in the ])atient with liver damage. Pancreaticoje- 
junostomy is desirable for maintaining ])ost-opera- 
tive nutritional balance. Choledochojejunostomy 
or cholecystojejunostomy is carried out, the latter 
])rcferably in the two-stage operation. The gastro- 
jejunal anastom(;sis is matle distal to the jjancreatic 
and biliary anastomoses. — B. R. Adolph, Jr, 


Young, J. P.. and Coi.k, W. H. : I ntrapcritoncal ad- 
ministration of succinylsulfathiaeolc and phthalylsul- 
fathiacolc in peritonitis. (Arch, Surg., v. 53, p. 182, 
Aug. 1946.) ' 

Im])lanation of succinylsulfathiazole or phthalyl- 
sulfathiazolc in the peritoneal cavity leads to high 
blood concentrations of the drugs in four hours. 
The drugs are absorbed from the peritoneal cavity 
into the blood stream about as rapidly as sulfanila- 
mide. In e-xperiments on intra])eritoneal implana- 
tion in both humans and dogs no temporary ad- 
hesions were noted. 'J'he low toxicities of both 
drugs makes it possible to use relatively high doses 
with safety. — G. Klenner. 
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EXPERIMENTAL MEDICINE 
Pin’sio),or,Y 

JToussav, 13. A., AND R. Gkrsch J iAN. ; Lilict'alio)i 
mid ft.ralwu of potassium by the intestine. (Rev. Soe. 
. irgentina Biol., v. 19, No. 4, p. 359, 1943.) 

Two types of experiments were made in dogs 
anesthetized with cliloraiose or nembutal: (a) loop 
of the small gut was grafted by anastomosis with 
the carotid artery and jugular vein ; (b) the infes' 
tine was isolated by ligature of the aorta below the 
mesenteric artery, the celiac and the renal arteries 
were also tied ; in some ex{)eriments the liver was 
removed. In the first case, potassium was deter- 
mined in the carotid and jugular blood and meas- 
urement of the venous outflow were also made; 
in the second case, jjotassium was determined in 
the carotid, supraheptic, anti portal blood. Potas- 
sium injected continuously for 10-45 minutes into 
the artery supplying the intestine, was retained 
until saturation occurred ; when the injection was 
discontinued, potassium was liberated by the gut. 
Stimulation of the intestinal nerves, acetylcholine 
and eserine liberated jiotassium from the intestine; 
at the .same time motility increased. Removal of 
the mucosa did not modify this effect. Asphyxia 
liberated potassium in small amounts from the in- 
testine and in large quantities from the liver. Stim- 
ulation of the s])lanchnic nerves and adrenalin in- 
jections liberated jjotassium from the liver, but not 
from the intestine. 

— Courtesy of Biological Abstracts. 


ifAoLACHi.A.v, P. L. : Effect of anoxic ano.ria on 
gastric emptying time of rats fed corn oil. (Broceed. 
Soc. Exper. Biol. Med., v. 63, p. 147, Oct. 1946.) 

J'at is absorbe<l to a lesser degree from the ali- 
mentary tract of rats kejJt at reduced partial pres- 
sures lit o.vygen than at atmospheric levels. Ano.xic 
anoxia likewise has been shown to delay the einpU-- 
ing tiiiie of the stomach. In the present study it 
wa." found that the emptying of fat from the stom- 
ach ^vas initially accelerated in animals ke])t at 
reduced oxygen tension. Therefore the <iecreased 
rate of absor|)tion of fat in rats subjected to anoxic- 
anoxia is not due to a prolonged gastric cmi)tying, 

— M. 11. 1'. Friedman. 


Fkikskn. S. R.. Baro.vorskv, 1. 1).. a.xd Wakckr- 
.sTr.n.N, O. II.: Benadryl foils to protect against hislo' 
tiiine-provol.cd ulcer. (Proceed. Soc E.rper. Biol Med., 
V . 63, p. 23. Off. 1946.) 

Benadryl was found to be ineffective in altering 
the gastric secretorr- re.sponse to histamine in Pav- 
lov and Hcidenhain [much dog.s. This finding did 
not su()i>ort that of l.oew and co-workers who rc- 
jforted a 40 [ler cent inhibition in 3 out of 4 dogs. 
Seven healthy dogs were given daily intramuscular 
injections of histamine in beeswax and benadryl in 


beeswax. The benadryl did not [irolect against the 
development of the histaniine-j)ro\oked ulcers. 'I'lic 
authors conclude that benadryl is not a .siiecific 
histamine antagonist but counteracts only .some of 
the histamine effects by its own pharmacologic 

— M. H. F. Friedman. 


bt.AYiCR, M,, AND Jennings, D. : Eractional test 
meals on students avwling examination results. (Lan- 
cet, V. 251, A'o. 6419, 1946.) 

In attempting to evaluate the relation of mental 
stress to gastrointestinal abnormality, Flayer and 
Jennings studied the effect of tensiou produced in 
20 normal medical students awaiting examination 
results. Samples were taken at 20 minute intervals 
before and after announcement of examination re- 
sults . All subjects had either no Kmch or an early 
light carboln'drate meal. 

There was no evidence of hyjiersecretion found 
even though tension before announcement of exam- 
ination was artificiallj' heightened by various means. 
Ko other abnormality could he found which could 
be a.scribed to an.xiety, dejiression, or elation either 
in the 16 who passed the exam or the 4 who failed 
it. — John Jiloffit. 


Shay, H., Komarov, S. A., Sipekt, Jl., and Fees, 
S . S. : A gastric mucigoguc action of the alEyl sulfates. 
(Science. 103, p. 50, 1946.) 

Anesthetized dogs with gastric fistula and the 
pylorus ligated were used. Sodium lauryl sulfate 
and .sodium dodecyl sulfate were introduced info 
the stomach. When the gastric contents were sub- 
sequently drained they were found to contain mucin 
and chlorides. Some evidence of resor()tion from 
the gastric lumen was obtained. The secretion of 
mucin persisted for several hours after withdrawal 
of the stimulating agent and was not abolished bi’ 
atropine. — .V. 31. Small. 


IbXTHOEOGY 

Gree.x, J., a.vd Brunschwig, A.: Protecthe action 
of certain compounds against dietary hepatic damage 
in the rat. (Proceed. Soc. Exp, Biol. Med. v. 61, p. 348, 
Apr. 1946.) 

Rats of inbred strain were kept on a <Iiet which 
prev'iously had been founrl to result in varying’ 
degrees of fatty infiltration of the liver and cell 
necrosis, and if long maintained on the diet, in cir- 
rhosis. The test supplements were added to the 
ba.sic diet in such quantities that- the sulfur of the 
-SJl compounds were equivalent to the sulfur in 
40 mg. of methionine. Both thioglycollic acid and 
glycollic acid afforded a certain degree of protec- 
tion against hejiatic cell necrosis but showed no 
!ipntro[)ic action. A[)parently the factors respon- 
sible for hepatic fatty infiltration and parenchymal 
necrosis in dietary lieficiency states arc not klcnti- 
eai. ' — ,31. 11. F, Friedman, 
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A Physical Symptom of Value in the Diagnosis of Gallbladder Pathology 


By 

AX'niOXY BASSLER, M.D., ]'.A.C.P., LL.D. 

NI’.W YORK CITY 


MOST inij)ort.-int iinnx-durc.s in clingno.sing af- 
fcctions nf the gaiihladder and hile ducts are 
the history, piiysicn! examinations, duodenal lube e.x- 
arainations. the x-ray and other laboratory .aids (liver 
and pancreatic function tests, exaniinatiinis of blond, 
urine and feces). Diagnosi.s is almost totally dejiendent 
ii}K»n these and by waj’ of them a high percentage of 
accuracj’ in pointed or sugge.stivc findings make.s diag- 
nosi.s po.ssil)Ie. 'J'his article pertains .strictly t<3 a jiliy- 
sical sign and docs not consiiler further indirect symi)- 
toms of temperature, pulse, jaundice and abdominal 
distension, l^ecord.s of this one finding' have been 
kept in 4(K) gallbladder cases and matters pertaining 
to the elucidation of it arc herewith iircsentcd. 

THE EULLXESS SYMPTOM 

At the on.set it must lie .stated that this .symptom 
should not be oonfu.sed with definite contraction of 
the mu.sculature occasionally seen in acute gallbladder 
case,s or as it is more definitely noted in acute append- 
iciti.s or some in.stances of the gastroduodenal ulcer. 
Definitely it i.s not due to mu.scular contraction and 
may be be.st described as a faint degree of static full- 
ne.s.s. It must also be pre.sented that unless carefully 
searched for it is liable to be mi.sscd becau.se it is a very 
lielicate jmlpation .symptom and requires the finesse 
of delicate [lalpation which seems iiever to be learned 
by some. Also, even with flelicatc fingers, it may 
require considerable cxjterience before the ability of 
noting' it i.s acquired. .Since it is nut uniforml}’ pre- 
.sent in all case« of gallbladder disease, and because 
it may be present at one time and not at another in 
the same case, its absence siiould not be taken in any 
conclusive negative sense, W'hen present it has signi- 
ficance, when not jmesent no negative clinical con- 
clusions should be drawni. 

After a considerable exiierience with it it was found 
that it is bc.sl elucidated with the jaitient fiat on the 
hack with the head slightly raised. 'J'he abdomen 
must be relaxed. When noteil and to be sure of its 
]/resencc, the left abdomen under the costal margin 
shtjuld be paljiated the same way as the right siflc 
as a control and (he two sides compared. The 
area in which it is noted is usually small not be- 
ing more than three or four cm. in width or exten- 
sion downward. In .some instances the fullness may 
be diffused or irregular but usually it is a pyramidal 
shaj)cd area with the base at or slightly below the 
costal margin and the apex pointing downward. .Some- 
times it is best noted by laying the hands one on each 
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.side of the u])per tibdomen, the back of the hands 
being at the costal margins, the finger tips pointing 
to the ensiform, the hands sliding to and fro along 
the co.-^tal margins. If done in this way the examina- 
tion may he concluded with the finger tips which latter 
ma\- be all that is necessary. Graphically its location 
is as follows, the deejier .shadows being the more com- 
mon sites. 



It is best noted before deep palpation of the abdo- 
men is engaged in. The degrees of pressure to note 
it is that of slight degrees, but little more than would 
be ii.sed to note I lead zones or .scn.sory skin phenomena. 
Its location may be anywhere from the ensiform to 
the flank de]3cnding upon whether one has a high or 
low gallbladder and apparently also the size of the 
organ. .Since the wist majority of gallbladders occupy 
a site about midway between the ensiform and the 
flank, it is most often found in what is generally 
known to be the gallbladder region. It never occurs 
left of the center of the abdomen. The symptom 
is that of a fullness or a slight to moderate degree 
of static resistance directly below the co.stal margin 
on the right side. 

Just what produces the symjjtom is not known. Per- 
haps it is due to a very mild degree of .static contrac- 
tion of the decliest fibres of the abdominal musculature 
overlaying the region of the gallbladder. Certainly it is 
not as easily paljiable as muscular contraction such as is 
.seen when definite inflammation of an underlying tissue 
exists. Often this physical finding is present when there 
are no other physical signs, and this is what gives it 



S4 


VoutiiiE H 
Nomdes. 3 


American Journai, of Digestive Diseases 


paramount significance in clinical diagnosis, especially 
when it is remembered that in the average case of gall- 
bladder pathology no physical symptoms are disclosed. 
Even tenderness noted bi’ direct pressure on the median 
fissure of the liver where the gallbladder, is situateil 
may be absent when the .symptom of fullness is defi- 
nite. Most often though they both are present. 

ITS PRESEE'CE IN ACUTE CHOEECYSTITIS 

In the 51 cases of anite cholecystitis the definite 
and easily noted presence of muscle spasm was met 
with only fifteen times, whereas the symptom descrilsed 
was observed in twenty-two of the remaining thirty- 
six cases, the two making a total of the two of thirty- 
seven in fifty-one cases. It is interesting here that 
even in the instance of marked pathology, muscle 
guarding and the si’mptom of fullness described may 
not be present. It seemed probable that in some of 
the cases in which contraction or fullness were not 
present that the pathologic condition of the gallbladder 
wtis so rajiid and acute that the sac was overwhelmed 
and deadened in that way not jiermitting these symp- 
tims to develop. In seven of the negative cases gan- 
grene of tiie gallbladder was present, and in two per- 
forations of the gallldadder existed, 

ITS PRESENCE IN CHRONIC 
CHOLECYSTITIS WITHOUT STONES 

It is now Iiclieved that in the I'ast majority of in- 
stances of non-stone choIccy.stitis the condition is pro- 
luced by chemical agents in the bile and that infec- 
tion is a sequential or secondary matter. However, 
a gallbladder that has Ijcen damaged by chemical agents 
may become further deepened in its patholog}' by 
bacteria. 'I'he enormous ability of the gallliladder to 
absorb water from the bile exposes it to the escharotic 
action of concentrated bile .salts and tliis 3\-ith partial 
obstruction of the cystic duct (whether due to stones 
or edema) is the common cause of cholecystitis. We 
often see acute inflammation or great thickening of 
human gallbladder which contains no stones, but in 
the majority of instances (80 per cent) of human 
chokcystilis stones are jiresent. The symptom then 
would tend to lx; present in the non-stone case accord- 
ing tf> the degree of edema, jjunctate hemorrhage, 
thickening of the gallbladder rvalls and cystic duct 
occlusion from congestion or edema. Since in the 
iKfu-stone case these rarely e.xist or are very transitory, 
the symjUom of fullne.is should not lx; depended upon 
to considerable iiumbor.-. M’hile it may be absent when 
thU g.allbladder condition c.xists, at another time it may 
lx: jKisitivc and yet the case present no more clinical 
distress than in the first instance. This makes it 
important in all gallbladder cases not to decree its 
absence on the ont‘ exarnination but to fed for it several 
times during the course of a few weeks time. I'his is 
important Ix'cause when it is definitely noticed its 
significance of a gallbladder }>athology Ix-ing present 
can Ik; takf.'i in a M)gge--tivc sen^e. .No doubt tin's 


irregularity is due to small degrees of cholecystitis that 
pla} s on and off, perhaps finally to Ijccome more 
steadily present, or just to continue in that moderate 
H-a}' over long periods of time. Occasionally it may 
be present for a short time after a heavy fat meal. 
\Vhen it is logical to assume that a chronic cholecystitis 
without stones exists, the symptom is such n more 
numerous finding in the gall stone cases that even 
u-ith absence of findings of gall stones (cholecystogra- 
phy, duodenal drainage e.xaminations), one should be 
suspicious that gal] stones arc jjresent. In the cases 
in which stones are not diagnosable, the sym[)tom 
would be present in only the* minority of instances. 
Since such ca.-jcs are best handled medically and 
only were operated upon in a few instances, there were 
only 81 in the group in which the diagnosis of chronic 
cholecystitis without stones was made, five having been 
operated upon. In these 81 cases the symptom of 
fullness was noted at the first instance or at some time 
in subsequent examinations in 34 or distinctly less than 
one-half. 

CHRONIC CHOLECYSTITIS WITH STONES 

In the remaining 268 cases of the 400 the .symptom- 
less gall stone and those ivith symptoms must Ik; 
separated into two groups. TJiosc in which gal! stones 
were found in routine .x-ray examinations and whicli 
were judged ns symptomicss so far as the distress from 
the gallbladder 3vas concerned and in which other 
diagnoses were made were 39 in number and the 
.symptom was present in only 11. 'I'his left 229 cases 
of Cholelithiasis cases with symptoms. As mentioned, 
gall stones were found in 42 of the 51 ca.se.s of acute 
cholecystitis, these arc not included in this classifiCTtion 
of chronic cases. The history of attacks of biliary 
colic, jaundice, persistent distress in the upper right 
abdomen or qjigastrium was present in 1/4 cases. In 
the remaining 55 cases gallbladder i)ailiology was sus- 
pected as the cause of a vague type of digestive <Ii.s- 
tress in ivbich an ana or sub gastric acidity was present 
in 36. In the 229 cases the sjTUptom of fullness was 
pre.scnt initially or at subsequent times in 174. .Adding 
the eleven cases of “innocent gall stones" and the 22 
of acute cholecystitis, the symptom described was jircs- 
ent in 207 out of 400 cases, more than onc-hnlf. 

This group of stone cases comimised hy far the 
largest proportion and [)erccntage in whicli the .synij)- 
fom ivas noted. The c.\planatian J offer is that it is 
due probahl}- to edema, hemorrhage or sonic degree of 
occlusion of the cystic duct u-hich is more often present 
in the gall stone cases, 'i'hese finding.s bring into 
significance the value of the symptom in what may lx; 
termed the most frequently met with gallbladder case 
clinically. 

CtJNCLUSIO.V.S 

.A new physical symptom for gallbladder diagnosis 
is presented, one that is of value when jircsent. and 
one lliat is most often iircsenf in cbmiiic cliolccysfitis 
with stones. 
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Hypertrophic Pyloric Stenosis in the Adult 

By 

ALBERT B. KATZ, M. D. 

PUII,ADEI,pniA, PA. 


OCCURRENCE of liypertroj^hy of the pyloric 
muscle is not limited to infancy. Over one hundred 
cases have been reported in adults (1). .Since Maier's 
paper in 1885 (2) describing the autopsy findings in 
.51 cases, the most extensive scries has been that of 
Kirklin and Harris (3) which deals with the roentgen 
as])ects of 81 cases. The belief tliat the condition is 
not rare, is corroborated by the appearance of two 
cases in hospital and ])rivate practice during a period 
of fourteen months. 

The congenital form of hypertrojdiic pyloric stenosis 
may persist from infancy. Except for secondary gas- 
tric dilatation, it is usually unassociated with other 
lesions. This is an uncommon type. Crohn (4) was 
able to find only two cases which he felt were of 
congenital origin, and he added a case of his own. 
There is a second tonn which makes its initial apj)ear- 
ance during adult life, and which is most usually 
associated with duodenal ulcer, gastric ulcer, gastritis 
or cholecystic disease. 

ETIOLOGY 

'i'he etiology of the adult form of pjdoric hypertro- 
phy is not clear. In those cases in which there is no 
demonstrable disease near the pylorus, it is felt that 
an ulcer or gastritis might have initiated the hyper- 
trophy and then undergone healing. When other lesions 
are present, it is difficult to ascertain whether they are 
primary or secondaiy. 

Most oI)servers believe that .spasm, which is induced 
by autonomic dysfunction or other factors, is the basic 
cause^of hypertrophic pyloric stenosis, Horton (5) 
found that there is a marked imbalance between the 
constrictor and dilator muscle fibers. Others hold that 
the condition is present from birth in a sulxrlinical 
form, and the appearance of other disease near the 
pylorus causes jjrogressive hypertrophy. 

PATHOLOGY 

The hypertrophied pylonis encroaches upon the 
jjyloric lumen with the production of some degree of 
block. The process localizes itself to the valve j'roduc- 
ing a firm, circumscribed mass. Microscopically it 
appears primarily to involve the circular muscular 
layer, but it may involve the longitudinal layer as well. 
Such evidence of acute inflammation, which is found, 
is more likely due to the presence of an associated 
acute ulcer or gastritis than to the process itself. 

SYMPTOMS 

'J'he congenital form gives rise to symptoms of 
pyloric obstruction of varying degrees from Infanc}’. 

Submitted Sept. 20 , 1946 . 


Retention vomiting is most characteristic. Other symp- 
toms may arise from the presence of a secondary gas- 
tric dilatation. 

Because the adult form of hypertrophy of the 
P3-lorus is so frequently associated with other gastro- 
duodenal lesions, obstructive .symptoms may appear in 
conjunction with symptoms of ulcer, gastritis or biliary 
tract disease. The patient may jiresent with simple 
epigastric distress or an ulcer syndrome. Although 
obstructive symjitoms are suggestive, there are no 
characteristic S3'mptoms. 

DIAGNOSIS 

The preojierative diagnosis is difficult. Emaciation 
and anemia may be sufficiently pronounced in long 
standing cases of obstruction to suggest the existence 
of a malignant lesion. An epigastric mass may be 
paljiable in a sufficiently thin patient. Gastric analysis 
reveals increased retention and a varying acidity. 
Kirklin and Harris (3) described certain x-ray fea- 
tures. Thc 3 '!are: (1) Elongation of the pyloric ring; 
(2) Crescentic indentation of the base of the duodenal 
bulb; (3) Hyperperistalsis; (4) Gastric dilatation and 
retention. 'J'he gastroscope is of limited value in estab- 
lishing a diagnosis because gastroscopic visualization 
of the pylorus is uncertain. 

There arc no absolute criteria for the diagnosis of 
In'pertrophic ]) 3 -loric stenosis. It can easily be mimicked 
1)3' carcinoma of the stomach or masked 1 ) 3 ' symptoms 
suggestive of an obstructing pyloric ulcer. Only by 
tissue examination can the exact diagnosis be deter- 
mined. 

Medical management is largely unsatisfactory l)e- 
causc of the fixed mechanical barrier at the p 3 ’lorus. 
However, a rigid medical regimen is indicated pre- 
opcrativcl 3 ' for the control of the frequenth' coexistent 
ga.stroduodenal lesions and tissue edema. 

The following two cases illustrate many of the 
clinical features of hypertrophic pyloric stenosis. 

Case 1. C. H., a white male aged 34, was admitted 
to the Jewish Hospital on April 27, 1944 with a history 
of abdominal pain and vomiting during childhood, which 
ceased during his teens. Seven years prior to admission 
he had a return of abdominal distress, but had no actual 
pain until seven months before entering the hospital. 
Since then he had ulcer-like pain with partial relief from 
milk, but vomiting gave definite relief. 

Physical examination was essentially negative. 

The patient was placed on a rigid ulcer regimen, and 
the stomach was emptied twice daily. But his symptoms 
continued, and he had a morning gastric retention of as 
much as 240 cc.. He had a mild hyperacidity. 

X-ray examination revealed canalization of the pre- 
pyloric portion of the stomach and a small irregularity 
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nt the pyloro-duodcnal junction, on llio f'astric side of 
the sphincter. Tlicrc was some c'JoJ)gntion of tlip pyloric 
canal, and a crescentic indentation at the base of the 
duodenal bulb was evident (Fig. 1). Apptoxmaloly onc- 
third of the barium meal was retained at the end of 
Iw'enty-Xour hour.s. 

The gastroscopist was unable to exclude a pyloric 
lesion. 


Physical examination rev'caled an cmncialcd female 
of middle years. The blood pres-surc was 165/30 The 
heart was not enlarged. Tliere was a small, firm mass in 
the mid-cpigastrmm wliich was slightly movable. 

A moderate hypochromic anemia was pie.sent. Gastric 
analysis was nonnal. Tlie stomach was, repeatedly emp- 
tied. but no retention was noted, 


At operation a firm mass was palpated nt the pylorus. 
A subtotal gastric icsoction and gastrojejunostomy were 
performed. 

Pathologic Examinatiou-Gioss; “The specimen consists 
of the distal portion of the stomach. The wall is smooth 
and flexible, except nt the pylorus, where it is very firm 
and thicK-cnccl. TIic mucosa is normal. 



X-ray examination revealed the presence of a ptosed 
stomach, tlic most dependent portion of which rvas three 
inches below tlic crest of ilium. 3vith tlio patient in the 
prone position. The pyloric canal was elongated and ec- 
centrically placed. A wcll-maiked concavity was evident 
at the base of the duixienal bulb. (Fig-. 3 and 4). At 



rig. 1. Crcsccntic mdcntician of the base of the duodenal cap, and 
elongation of the pyloric canaf. Note tlic prominence of the 
mucosal folds (Case 1). 

Microscopic Examination: “The section sliows slight 
thiclcening of the gastric mucosa. The submucosa and 
muscularis mucosa contain numerous lymphocytes and 
some plasma cells. The mucosa is intact. Tliore is con- 
sidei'able hypertrophy of both the circular and longitu- 
dinal layers of muscle. A number of glands of Brunner 
are seen (Fig. 2). 

“Pathologic Diagnosis; Hypeidrophic pyloi-ic stenosis.” 

This case represents the congenital variety of hyper- 
trophic pyloric stenosis which persisted into adult life. 
Abdominal pain and vomiting had been present inter- 
mittently since childhood. Later the symptoms and x-ray 
appearance were suggestive of an obstructing ulcer, but 
pydoric muscle hypertrophy was the only lesion observed 
at operation. 

Case 2. W. B., a 45-year-old housewife, had been 
having ulcer-like epigastric pain and retention vomiting 
for six yeai-s. She had nocturnal distress and experienced 
relief of pain from alkalies and milk. She had been a 
known hypertensive for six years. 


fig. 2- Hvpcririjphy of ihc pylnnc muscle (Mag. ~x) (Case I). 

the end of twenty-four hours approximately twenty-five 
per cent of the barium moa! was retained. 

The patient was admitted to the Jewish Hospital where 
slie was cjieratod upon on July 10, 1945, At operation a 
firm mass was found in the region of the pylorus. Its 
nature could not be detennined by gross examination. 
A subtotal gastrectomy and gastrojejunostomy were 
performed. 

Pathologic Examination-Grossl “Tlie specimen meas- 
ures 16x6 cm.. In the center is an ulcerated area measur- 
ing 5.5 cm. in diameter, presenting numerous firm 
nodules the size of pin heads or larger, which cover the 
floor. The edge is raised. The mucosa near the ulcer is 
edematous. 

“Microscopic Examination; There is a remarkable de- 
gree of inflammation and ulceration. The surface of the 
ulcerated areas is covered by poIjTnorphonuclears and 
necrotic material. Infiammation extends into the sub- 
mucosa, and there are areas of fibrosis and inflammation 
in the muscle. The submucosa is considerably thickened 
and edematous. The muscularis mucosa is extremely 
hypertrophied. Tliere is hypertrophy of the circular and 
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longitudinal layers of muscle. A prominent feature is 
the amount of lymphoid tissue in the mucosa and the 
submucosa. The nodules which were seen grossly, con- 
sist of projections of mucosa with numbers of inflamma- 
tory cells in the connective tissue. In these projections 
the glands have been distorted, but most of them have 
not been dekroyed. The sections were carefully exam- 
ined for carcinoma, but none was found (Fig. 5). 

Pathologic Diagnosis: 1. Severe follicular gastritis. 2. 
Benign hypertrophic pyloric stenosis.” 

A severe, localized hypertrophic gastritis was associ- 
ated with hypertrophy of the pyloric muscle in this 
patient. The symptoms and course first suggested the 
presence of an obstructing ulcer. However, the discovery 



Fig. 3. Crescentic indentation of the base of the duodenal cap 
(Case 2). 


of an epigastric mass and the presence of an anemia, 
made carcinoma the most likely preoperative diagnosis. 

DISCUvSSION 

Tliat the congenital type of pyloric hyjjertrophy can 
exist in the adult, without gross or microscopic evi- 
dence of other changes at the pylorus or the presence 
of other lesions near the pyloric .sphincter, is illustrated 
hy the first case. This type accounts for a smaller 
number of the cases which are encountered in the 
adult. It is of some interest to note that the patient 
was a male, the se.x in which congenital hypertrophic 
stenosis occurs most frequently in infancy. When other 
lesions are present, they tend to modify the clinical 
appearance sufficiently to obscure the diagno.sis. In the 
first case, where there was a history of vomiting since 
childhood, the x-ray demon.stration of a small irregu- 
larity on the gastric side of the sphincter, favored a 


preoperative diagnosis of an obstructing pyloric ulcer. 

In a majority of the cases which apjjear during adult 
life, other lesions are found near the pylorus. The 
etiolog)' of this type is obscure. Attempts to establish 
the sequential de%-elopment of hypertrophy and the 
associated le.sions from the history, were not successful 
in the second case. But it was not possible to exclude 
some degree of congenital hy])ertro])hy. 

'I'he concavity at the base of the duodenal bulb 
de.scribed by Kirklin and Harris (3) is a suggestive 
x-ray sign. Bockus f 1 ) states that a similar x-ray 
appearance may be produced by hypertro])hic gastritis. 



Fig. 4. Elongated, eccentrically placed pyloric canal. Note promi- 
nence of gastric rugae. 


pyloric ulcer, scirrhous carcinoma atid other less com- 
mon conditions. Both cases, especially the second, 
showed the crescentic deformity of the duodenal bulb. 
There was some elongation of the jjyloric canal in both 
cases as well. Despite the .x-ray configuration, other 
more common clinical possibilities obscured the pre- 
operative diagno.sis. 

The pathologic diagnosis of pyloric mn.scle hyjjer- 
trojjhy in the cases presented was based upon an ex- 
amination of the sections by two pathologists. The 
sections were not cut in the manner described by 
Horwitz, Alvarez and Ascanio (6), which entails 
flattening the specimen on a piece of cork, and cutting 
longitudinal sections midrva}- between the curvatures 
of the anterior wall. By employing that method they 
found the average thickness of the' pylorus to be 
5.8+0.1 mm. It varied between 3.8 and 8.5 mm. Horton 
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(5) believes that one cannot determine the thickness 
of the pylorus since it varies with dilatation and con- 
traction, and the age and size of the individual. 

Spasm is invoked as the mechanism in many of the 
theories which attemilt to explain the etiology of the 
adult type of pyloric stenosis. If this were the sole 
cause, one might expect those cases of long-standing 
pylorospasm to be followed by clinically manifest de- 
grees of pyloric hypertrophy. However, there is no 
evidence that this relationship actually exists. It is 



Fig. 5. Flypertrophicd pyloric muscle (Mig. 7x). Note the con- 
fluent area of gastritis at the ape.x of the section which 
extends down to the submucosa (Case 2). 

conceivable that continued spasm, operative with other 
factors, might coml)ine to j)roduce muscle hypertrophy 
in the adult. The diagnosis of sj^asm rests largely upon 
the .x-ray appearance of the pylorus. Such a method 


is too gross to ascertain the tone of the various com- 
ponents of the pyloric muscle. If there is a difference in 
tone between the muscle fibers, it is possible that that 
part of the musculature which will ultimately hyper- 
trophy, may be in a state of dilatation. In other varie- 
ties of smooth muscle, such as the heart, hypertrophy 
follows dilatation rather than spasm (7). The same 
basic physiology must pertain to smooth muscle regard- 
less of its situation, a fact which cannot be discarded 
in attempting to explain the hypertrophy of the pyloric 
muscle. 

There would appear to be at least one other etiologic 
possibility in those cases of pyloric hypertrophy which 
occur in adult life. Thus far no observer can definitely 
exclude subclinical degrees of pyloric hypertrophy 
which may exist from birth. The fact is, the process 
does not occur with sufficient frequency in recorded 
series of ulcer and gastritis to regard it as a part of 
either process. Horwitz, Alvarez and Ascanio (6) 
found that duodenal ulcer, in the absence of obstruc- 
tion, has little influence on the thickness of the muscle. 
They also found that gastric ulcer produces ' hyper- 
trophy. However, it is quite possible that the disturbed 
gastric function resulting from some degree of con- 
genital pyloric stenosis was a factor in the production 
of the gastric ulcers observed by them. 

'I'he diagnostic uncertainties, as well as the inade- 
quacy of medical management in reversing a fixed 
pyloric obstruction, are indications for surgical inter- 
vention. Gastric resection combined with gastro- 
enterostomy are to be preferred to a simple palliative 
operation, because of the frequent inability to differen- 
tiate the hypertrophied pyloric mass from malignancy. 

CONCLUSIONS 

1. Two cases of hypertrophic pyloric stenosis occur- 
ring in adults are presented. One case is of the con- 
genital type. The second case was associated with a 
localized follicular gastritis. 

2. The etiology of hypertrophic pyloric stenosis as it 
occurs in adults is discussed, and the possibility of 
causative factors in addition to simple spasm are men- 
tioned. 

3. The lack of absolute diagnostic criteria which 
would exclude other lesions, makes surgical operation 
and tissue e.xamination necessary. 

4. The condition is not rare in adults, and should be 
considered as a diagnostic possibility in pyloric ob- 
struction. 
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A Study of tKc Mortality Rate in a Scries of Cholecystectomies 

7iy 

THOMAS G. OKU, M. !). 

riTV, KAN.SAS 


vsxsKW '0* 55.8 fhn!cc\sScctoniie,>; fron) the 

Siirj^iral Servieo <>f the Univor^ily of Kniiset? 
noj.5i!;.-5!s e'H-cv> a jHtiot! troio Jaimary 1. HhM, to 
Jtsly I. It iochides Mtcii ndditionnl ojicrjitivc 

j>r»'K'efh!rf> av chohaliK-h-istostTic.'. ni'peodertoinics. and 
a:: dij.vlt-e'.jonjy. fnit iie.t if.dtide pa- 

lienta tinvin.,' ch‘>!ccy‘.!c\’‘ot»y idti-i other tn.aior opera- 

The influmce of the foilnwi::*.: inetnr> the 

mortality rate were rtttsHw! : 

1, HiatpsoM.. 

2 . 

2. Sex 

•5, Acote clK'tceyftit!'^ 

S, Ifxploraiioi! of the conirnoii <!m:l 

ft, Stotjcf. ill the rnmmon duct 

7. haitridice 

8. Oiitticcystertomy only 

9. Cho’o.') >tev:toniy and choletlivho^toiny 

10. Chr»!(ey:.tef!oniy am! apiieniltvlofiiy 

!I. C'hidrry.'.tectoiin', ehuledochtivtomy, .am] 
apiK'iidcetoiny 

12, i*ra>i>vr:’Ah-<; jtreparation of the patient 

l.h 'T' rhnir of tin- operalinn 

14. I’o'lopcrn'ive treamurni 

15. Cam-es eif di-atii 

The fh'aftTiosi-; nf pal! tme? di.'tvne witii pa!! sttnies 
Iiri*. tJMi.aJh.' is'.t i^K.'eii diiTirislt, 'I’he failure to rci'otjiii/e 
or Ift C'tJir.ate tfse ini]>-irtam‘e of MieFt a>>.omte(i di.^- 
ea‘,e.s Coronary f- c ! e rti is, myiK'anlitis, dironic 
respiratory di^cavi., inrhicy tiin-me, an<! nente itr elirotiic 
liver i!i‘.ea*o. lias increa-cd mir niorlality. In reeciil 
ywirs a!m').-t every [wtieiil lias Inn! an X-ray er.ntnina- 
lion. ‘J“!)'.t.sc jmtients haviiip syinptoniH of pa!! hladder 
diM-ase v.-iili normal cliole.cy.sloprains liave Iteeii a cftn- 
stant rHapnostic prohiern. When eliolecysleettiniy ha.s 
heen done in sticlj oase.s the results h.ave heeii tnueli less 
satisfactory than in patients who have liati .stones. 
Kemovrd of the non-ealeulotis pall hladder lia.s not 
increased the death rate. Our e.xpen'eiice .suhsiantiates 
the remark once made hy Dr. Georpe Crile, that 
"cholecy.slectoiny i.s safc.st when the in<lieatioii for it is 
least dear.” 

'i'he ratio of niale.s to female.s was appro.'iimatcly 
1 to 5. The average age of males was 52.6 years and 
of females 48.1 year.s. 'I'he average age of males at 
drvith was 55 year.s and of female.s 52 years. 'I'lic 
itKirialily of male.s was apiiro.ximately 4 limes that of 
fcmalcss f'J ahlc I ). 
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.MORT.^I.ITV RATE IN .MAl.ES AND EHMAUtS 
fOl.I.OWTNG Ct IOI.I'CYSTl'.CTO.\tY 
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'rile di.scnssion concerning the optimum time to 
operate upon the acutely infected gall bladder still 
contimics. Many able stirgecnis favor early cliolccvstec- 
toniy for acute cholecystitis, and etpially as famous 
surgeons advise the waiting policy in mo.st cases. In a 
recent study of ‘'Cholecystitis with Perforation’’ 
lohiistone and O.'.tendorpli tl) empha.'^i/.e the danger 
of ".io-called meilicn! or conservative treatment of 
acute cholecystitis" and state that 4‘Tf of such cases 
resulted in perfuralion and death and were unrccog- 
nired and nndiagnosed nnlii necropsy. 'I’liese author, s 
further state that paiieiits may he operated upon for 
acute cholecystiti.s within the first 48 hours with a 
mortality rale of 2.6'’^. Smith (2) expresse.s a more 
conservative attitude toward early operation for acute 
cliolecystitis. He states that “individual pathological, 
local and srslemic responses to gall hladder infeetion 
in a group of mi<!r!ie-aged or cklerly persons doc.s not 
have such imifortn pattern that a simple surgical 
ihcrapeutie rule onn i>e applied to the group. 'I'reatmenl 
must he individually rationali^ied.” 

In tliis series of 558 chulccy.steetomies two were 
fijieratei! njjou within 48 hour.s of the onset of the 
.symptriin.s. In addition tliere were 18 cliolecy.sto.stomics 
for acute cholecystitis, two of whicli hail perforated 
into the free peritoneal cavity. 'I'liere were also 2 cases 
of acute perforation not operated upon and discovered 
at antoiisv. < )f the 4 cases of perforation, 5 died. 'J'liere 
were fi eases with pericliolecystie ah.scess without a 
death, 'riiere were 2 deaths in the 10 remaining cases 
making a total numher of deaths of in 18 cliolecys- 
tostomics, or 10.6% ('rahle II.) Clinlecyslostomy wa.s 
done when the general condition of the patient did not 
seem to he favoralile for a cholecystectomy. 

When a patient enters the hos])ital with sj'mptonis 
of acute choIecysliti.s it i.s onr general jiolicy to study 
the jiaticnt’s condition for at least 24 liours. During 
that time the diagno.sis can n.snally he e.staidished and 
the general rondilion of tlic patient determined. If tlic 
jiaticnt improves, the operation is postponed until 
symjitonis of acute infection have suhsided. If the 
patient grows wor.se, and the diagnosis seems dear, a 
cholecyslostoniy is advised. In oilier words, if an 
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TABLE ir 

CASES OE ACUTE CHOLECYSTITIS 
TREATED WITH CHOLECYSTOSTOMY 


(January 1, 

1931 to July 1 

, 1946) 


Gross Pathology 

Number of Deaths 

Patients 

Mortality 

Rate 

Acute Cholecystitis 

10 

2 

20% 

Acute Cholecystitis 
with pericholecystic 
abscess 

6 

0 

0 

Acute perforations 

2 

1 

50% 

Total Number of 
Cholccystostomies 

18 

3 

16.6% 

Acute perforations 
without operation 

2 

2 

100% 

emergency operation 

is done for 

acute 

cholecystitis. 


the operation of choice is cholecystostomy. In a very 
high percentage of patients the temperature drops to 
normal in a few days and a cholecystectomy may be 
done after the temperature has been at or near normal 
for five or more days. 

The fact is recognized that cholec 3 'stectomy within 
the first 24 to 48 hours following the onset of acute 
symptoms of cholecystitis may be a logical and efficient 
treatment, but considerable education of physicians and 
patients will he necessary before a very large percent- 
age of patients will reach the surgeon early. The fur- 
ther fact is just as clearly recognized that acute cholec^-^s- 
titis will subside in a very large percentage of cases if 
treated without operation. The relative safety of 
cholecystectomy after the acute infection of the gall 
bladder .subsides cannot be disputed. 

'J'he death rate in cholecystectomy alone should not 
exceed 1 to 2 per cent. When choledochostomy is added 
the mortality is slightly increased (Table III). When 
stones are finmd in the common duct the mortality is 
greater than when stones are not found in the explored 
duct ('J'able IV). This is readily explained by the fact 
that when stones are present there is frequentlv jaun- 
dice and some liver damage (Table V). The addition 
of ap])endectomy jirobalily docs not increase the mor- 
tality rate. Appendectomy has usually not been done 
in this series when the general physical condition of 
the jntient has not been good, when any acute infection 
existed in or al)Out the gall bladder, or when the oper- 
ation u]>on tlte gall tract was technicallv difficult 
.Table VI I. 

TABLE III 

^!OKTAI.^■y OF CHOLECYSTECTOMY 
WITH .AND without 
C f tOLEDOCHOSTOMY 


t.'f vTc! 

.N'umlvcr 

Patients 

Number 

Percent 

Mortality 

VITHOUT 






7 

2, Of 


:!2 


4.2t 

‘i ;M 

55 1 


! 


TABLE IV 

CHOLEDOCHOSTOMIES IN 558 PATIENTS 

Total number common ducts explored 212 — 38.1 % 

Number in which stones were found 72 — 33.9t% 

Percent of total number of patients (558) with stones 72 — 12.9t% 
Number of deaths in group with stones 5 — 

Number of deaths in group without stones 4 — 2.87% 


• TABLE V 

INFLUENCE OF JAUNDICE UPON MORTALITY 


Total number of patients with jaundice 


108 — 19.3t% 

Death rate of patients 

with jaundice 


4— 3.7t% 

Death rate of patients 

without jaundice 

(450) 

12— 2.6t% 

TABLE VI 

RELATION OF ADDED APPENDECTOMY TO 

DEATH RATE 

Type of Operation 

Number of Number of Percent 
Operations Deaths Mortality 

Total operations 

558 

16 

2.8t' 

Cholecystectomy only 

198 

4 

2.0t 

Cholecystectomy Sc 
Appendectomy 

149 

3 

2.0t 

Cholecystectomy 
Choledochostomy & 
Appendectomy 

68 

2 

2,7t 


The preoperative study and jireparation of the pa- 
tient is probably the greatest single factor in reducing 
mortality and morbidity in surgery of the gall tract. 
Since so many patients with disease of the biliarj’’ tract 
fall in the age grouj> when respirators', cardiovascular, 
renal and liver pathologj' are common it is imperative 
that all patients have, not onl}' careful physical exam- 
inations, but such special examinations as X-ray, 
electrocardiographic, and liver and kidnej’ function 
tests. When jaundice: is present all patients have had 
prothrombin time studies and a careful estimation of 
the serum bilirubin, icterus inde.x, urobilinogen and 
liver function tests to distinguish, when possible, be- 
tween obstructive jaundice and hepatitis. Frequent 
consultations with the Medical Department, and par- 
ticularlj' the cardiologist, have aided greath' in deter- 
mining the ojitimum time for operation. Gastrointes- 
tinal X-ray studies have been made when the diagnosis 
was in doubt or when other disease was su.sjiected. All 
jaundice cases receive Vitamin K, roulineh'. 'iVansfu- 
sions are given before operation if the hemoglojiin is 
l)elow 70%. A routine ga.stric analysis is done.. If there 
is no free Imlrochloric acid in the stomach, acid is 
given as jjostojierativc .sym])tomatic treatment, 'i ite 
blood chemistry stud\' includes non-protein nitrogen, 
.sugar, chlorides and total cholesterol and the percent- 
ages of esters. In a few instances unsusiiccted kidne\' 
di.seasc or dial>etes has been di.^covered and treated 
Ixiforc ojicration. The importance of sugar in the urine 
and an increa.scd blood sugar is empha.sized by Porti.s f.I) 
in cases of liver damage. Me describes such patients 
and warns that tliev should not all be considered din- 
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betics. He explained tlie disturbance of sugar met- 
boli.sm as due to a iireakdown in the liver of glycogen 
to sugar faster than its storage. The administration of 
intravenous dextrose is indic.ated in such cases. 

We believe that trained anaesthetists have contrili- 
uted tlieir part in lowering the mortality of gall bladder 
surgery in recent years. In a majority of our cases 
cyclopropane and ether have lieen used. In tlie past 
8 months cyclojiropane has been supplemented In' the 
use of curare to obtain adequate relaxation in selected 
cases. 

Infusions of 5% dextrose are given routinely during 
the operation. Transfusions have been given on the 
operating table when the hemogloliin ivas Iielow normal, 
when the operation was difficult and prolonged, or 
when the possibility of shock was suspected. 

Certain fundamental principles applicable to surgery 
of the gall tract have been followed. Good exposure is 
essential. Gall tract surgery cannot be done by the 
sense of touch. A good rule to follow is ‘‘visualize and 
identify everjdhing before you cut anything.” 

The following routine operative procedures have 
been used in all cases unless technically imjiossible. 
They are (a) adequate incision for good exposure, 

, (b) exposure and identification of the common hepatic, 
cystic, and common ducts, (c) careful identification of 
anomolies of ducts and blood vessels, (d) ligation of 
the cystic duct and the cystic artery separately, (e) 
aspiration of the common duct before opening its 
lumen, (f) exploration of ducts carefully to a%'oid un- 
necessary trauma, (g) exploration of ducts by palpa- 
tion combined with scoop, jirobes, suction and irriga- 
tion, (h) testing of patency of papilla without forcibly 
dilating the papilla, (i) use of a T-tube for drainage 
of the common duct much smaller than the lumen of 
the duct to prevent injury by pressure after the duct 
is sutured, (j) use of a notched T-tube so that it may 
be withdrawn with a minimum of trauma, (k) injec- 
tion of saline solution through the T-tube after closure 
of the wound in the common duct to test the jjatcncy of 
the opening into the duodenum, and to test for leakage 
along the .suture line, (1) reduction of liver trauma to 
a minimum by careful dissection of the gall bladder 
bed, (m) suturing of omentum over the severed cystic 
duct and interposing omentum between the gall bladder 
bed and duodenum to reduce adhesions, (n) closure of 
the gall bladder bed with a continuous catgut suture, 
(o) placing the drain, when used, along the gall blad- 
der bed to avoid contact with the ducts, (p) and careful 
closure of the wound to prevent disruption. 

In cases of acute or subsiding acute cholecy.stitis, 
when structures are difficult to identify, the gall bladder 
has been removed from the fundus downward. In all 
other cases the gall bladder has been dissected out from 
the ducts to the fundus. 

If there is any mucus in the air passages immedi- 
ately followdng operation it is removed by suction by 
the anaesthetist. Bronchoscopy is done if atelectasis is 
suspected. An airway is left in place until the cough 
and swallowing reflexes have returned. Oxj’gen is given 
if , there is any cyanosis or evidence of shock. Intra- 


venous infusion of 5% dextrose is continued after 
operation. This infusion of dextrose with phy.siologic 
.sodium chloride solution is continued daily to insure an 
intake of 3000 to 3500 cc of liquid. The total quantity 
of sodium chloride given should not exceed 5 to 9 
grams daily. Transfusions are given if the hemoglobin 
drops or the illness is prolonged. Gastric suction is 
used if repeated vomiting occurs or if there is any 
evidence of acute dilatation of the stomach or ileus. 
Vitamin K is given routinely after the operation in all 
patients with jaundice. The sulphonamides and penicil- 
lin are given if infection/ is evident or suspected. If 
convalescence is prolonged and food cannot be taken 
by mouth, amigen is given daily to restore protein, and 
the intake of sodium chloride is reduced. Food is 
given by mouth as soon as it is tolerated. There is no 
such thing as a logical starvation period for all patients, 
fl'he posto])erative tolerance of the stomach should be 
the guide for food intake. 

When the T-tube is removed from the seventh to 
the tenth postoperative day the cross arm of the T is 
cut off and the tube is reinserted along its tract and 
left in jilace for 48 hours, to afford good drainage and 
prevent “puddling” of bile about the common duct. 

The patient is encouraged to breathe deeply and turn 
frequently in bed as soon as possible after operation. 
Very commonly the patient sits on the side of the bed 
or is up in a chair in from 3 to 5 days. Like the taking 
of food after operation, there is no set rule for getting 
the patient out of bed. Early rising and ambulation 
must depend upon the patient’s general condition and 
not upon rule of thumb. 

There were 16 deaths in this series of 558 cholecys- 
tectomies (Table VII). There were 15 autopsies. The 
causes of death are listed in Table VIII. There was 
such an imposing array of pathologic findings in most 
of the cases that it was very difficult to decide which 
di.scase caused death. Pneumonia in some degree was 
present in 6 cases but jirobably was the jirimary cause 
of death in but 1 case. There were 4 wound disruptions 
which may have been contributory factors in the death 
rate. 

TABLF. VII 

MORTALITY RATE IN CHOLECYSTECTOMIES 
IN 5 YEAR PERIODS 

(Includes Cholcdochostomics, 

Appendectomies, and Duodcnotomics) 


Time 

Number of 

Number of 

Percent 

Period 

Operations 

Deaths 

Mortality 

1931-1936 

141 

8 

5.6t 

1936-1941 


7 

3.7t 

1941-1946 

231 

1 

0.4t 

Total 




1931-1946 

558 

16 

2.8t 


CAUSEvS OF DEATH 

There as not a single death in this group that could 
be called an early “liver death” as described by Heyd(4). 
One patient dying 8 days after an operation might fall 
in He^'d’s Group 3, which he describes as liver deatli 
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TABLE VJII 
CAUSES OF death 

Bronchopneumonia 1 


Acute dilatation of heart 5 

Peritonitis 4 

Acute and chronic Nephritis 1 

Bile Peritonitis 1 

Subphrenic and Subhepatic ^scess 1 

Acute toxic Hepatitis 2 

Coronary occlusion 1 


16 

In series were 4 wound disruptions, 1 
hepato-renal syndrome, 1 tuberculous 
enteritis with perforation, 1 pituitary 
tumor, 1 5 autopsies. 

associated with renal degeneration of severe degree. 
The autopsy in this case showed acute hepatitis and 
toxic nephrosis. The blood non-protein-nitrogen rose 
to 214 before death. This case may be cla.ssified as 
one showing the hepatorenal syndrome. 

SUAIMARY 

Our patients have been both private and charity of 
the type usually seen in a general hospital. 

In a discussion of mortality rates it seems wise to 
separate patients into groups with comparable opera- 
tions since such factors as choledochostomy, stones in 
the ducts, and jaundice influence the death rate. 

It is quite apparent in literature reports that the 
question of early operation 'for acute cholecystitis has 
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not been definitely settled. We have followed the gen- 
eral plan of waiting for an acute infection of the gall 
bladder. to subside and then do a cholecystectomy. In 
18 patients with very acute infections cholecystostomy 
has been done., During the period covered by this study 
there have been 4 acute perforations of the gall bladder. 
Cholecystostomy has been the treatment of 2 of this 
number. 

In our experience early cholecystectomy would hard- 
ly be rational since a large majority of our acute cases 
are several days old before they are seen by the sur- 
geon. If early cholecystectomy in acute cholecystitis is 
to be the operation of choice patients must be seen l)y 
the surgeon within the first 48 hours after the onset of 
the acute attack. 

In a discus.sion by Cole (5) in 1939 of the “Factors 
in the Prognosis and Mortality of Gall-Bladder Dis- 
ease,” he estimates that the mortality of operations 
upon the gall bladder as computed from numerous 
reports appears to be about 6.5 per cent. He also states 
that the mortality of choledochostomy throughout the 
country is jirobably no less tlian 10 per cent. These 
mortality percentages seem unnecessarily high when 
the advantages furnished by modern medicine and sur- 
gery are considered. Reduction in our mortality rate 
through the years has been due chiefly to improvement 
in preoperative preparation of the jjatient, surgical 
technique, and postoperative treatment. Skilled anaes- 
thetists have contributed their part in reducing the 
death rate. 
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Management of the Diabetic in Acute Infections and Surgical Emergencies 

By 

JULIAN FRESTON M. IL 

XKW YOKK, X. Y. 


iiKN TiiK literature relating to this subject is re- 
viewed. each article seems to he introduced by 
the following statement — In the management of these 
conditions, close collaboration between the surgeon 
and the diabetic specialist is necessary. In this connec- 
tion I should like to relate the experience at our hos- 
j)ital. Until 1931, surgical patients with diabetes were 
seen in consultation Iw the medical attending on serv- 
ice, often a man without sjiecial interest in diabetes. 
From 1931 on, I was asked to sec' and follow all the 
diabetics on the surgical service. 'I'his seemed to be a 
reasonably satisfactory arrangement and in 1938 I 
thought it would be interesting to go over the records 
and compare the effectiveness of diabetic management 
during the two periods. To my chagrin I found that 
during each of the periods there had been one death 
ascribable to diabetes and in each of these deaths 
overwhelming infection j)Iayed a large j)art. It was 
further noted that many of the actual emergency situ- 
ations were handled at the interne level and that dili- 
gence and interest made a very acce|)table substitute 
for .specialized knowledge. 

Modern treatment of diabetes requires that the 
diabetic be taught as much as possible about his disease, 
thus giving him a measure of freedom which he could 
not otherwdse enjoj-. There seems to be no reason why 
the interested surgeon .should not become informed 
regarding the ])rincij)les of the handling of diabetics in 
surgical emergencies and thus avoid possible delay 
which might be dangerous to the i)atient and, i)crhai)s 
less important, .some of the awkwardness which fre- 
quently accompanies the dual management of a patient. 

Diabetes has been characterized by [oslin as a state 
of in.sulin deficiency. This deficiency is of greater or 
lesser degree. We know that the deficiency is increased 
in the presence of infection. The mechanism of this in- 
creased deficiency in the ])resence of infection is not 
completely under.stood but it is probably not due to the 
inhibition of insulin formation or action. ( 1 ) 

Best and Taylor elaborating on the question of the 
effect of infection, suggest that the decreased in.sulin 
content of the pancreas in certain severe infections 
does not neces,sarily indicate a decreased rate of libera- 
tion of insulin, that the suf)rarenals and thyroid glands 
are stimulated, that the synthesis of glycogen from 
lactic acid in the liver is inhibited and furthermore, 
normally liver glycogen is changed to glucose by phos- 
phorulating mechanisms but in the ])rcsencc of certain 
toxins an abnormal mute of glycogen breakdomi is 
provided which interferes with the action of insulin. 

‘Rcjil at a tiiccting of the N’etv York Diabctct Ann. April 2J, 194S. 


METABOLISM 

In the non-diabetic individual in a normal .state of 
nutrition, .sufficient glycogen has been stored in tlte 
liver and muscles to provide carbohydrate for metabolic 
■needs for ajtproximately 36 hour.s of starvation. At 
the end of that time carliohydrate ir obttiinerl by the 
lireaktiown of protein. Ordinarily in starvation this is 
accomplished with sufiicient rajiidity. though at gnxit 
expeii'ic in body protein, to pjrevent any severe degree 
of acidosis. As Stadie has shown, acidosis results when 
the metabolic demands are such as to require the oxida- 
tion of more than 200 grams of fat in each 24 hours. 
In .states of severe insulin deficiency, rctiuiremcnts may 
go beyond this limit and acidosis result. For the pur- 
pose of reducing the level of fat catabolism, McKit- 
trick and Root ( 5 ) many years ago advocated a mini- 
mum of 100 grams of CM per day for the surgical 
diabetic. More recently. Greene (6) has jtlaced his 
minimum at 200 grams. It is at times comforting to 
know that the well controlled diabetic on a liberal CH 
intake comes to oi)eration with a 24 hour supply of 
.glycogen which lie can draw on if circum'^tanccs make 
it wise not to administer CH by mouth or parenteraily. 

. INSULIN 

Soon after the advent of regular insulin, the Boston 
.group popularized the method of giving doses of 
insulin based on the color obtained when the urine was 
te.sted at intervals with Benedict’s (jualitative solution. 
The amounts .given were on the order of 15 to 20 units 
for a red or Irrown test; 10 units for yellow; 5 units 
for .green. 'I'liis method of administering insulin after 
the fact, as it were, has been very useful and the most 
|)ractical devised until jirotamine zinc insulin came into 
wide use. This slow acting preparation has largely rc- 
jilaccd regular insulin for the contn)l of uncomplicated 
diabetes. As more e.xpcrience has been .gained with the 
new in.sulin its u.^efulness in the emergencie.'' and the 
advantages of having a constant insulin supply made 
available have resulted in increased use of jjrotamine 
zinc at least for partial coverage of the insulin require- 
ment. 

MANAGEMENT 

For our present puqtoses diabetics will be divided 
into those previousl}' under treatment for their diabetes 
and those whose diabetes has not previously beett rec- 
ognized. Each group can be further subdivitlcd into 
diaijetics in reasonably .good control v.-ithout infection; 
i. e., traumatic cases; diabetics with infection but still 
in good or reasonably good cnntrol; and diabetics with 
or without infc-ction. in poor control or in acidosis. 
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The management of the known diabetic in reasonably 
good control and without infection presents no great 
problem. The usual daily dose of insulin may be given. 
However, if it is necessary to withhold food for more 
than 24 hours and the daily dose is 35 units or more 
of protamine insulin it is wiser to give 2/3 of the 
usual dose. Urine specimens should be tested at fre- 
quent intervals and additional regular insulin given or 
not depending on the amount of glycosuria. When 
glucose is given parenterally each 50 grams should be 
covered by 25 units of regular insulin given at the 
same time. 

If infection be present the insulin requirement will 
be unpredictably increased and the full daily dose in 
the form of protamine insulin should be given. Speci- 
mens should be tested at intervals of not more than 

4 hours and additional doses of regular insulin given 
in amount depending on the spillage. During the period 
of infection it is useful and safe to give a daily dose 
of protamine insulin which approximates the total 
amount of insulin given during the previous 24 hours. 

Due to the increased metabolism during infection, 
protein breakdown will be rapid and the protein sparing 
effects of CH given by mouth dr parenterally should 
be utilized. It is useful in computing CH intake to 
remember that 100 cc of milk or a level teaspoon of 
sugar, taken in tea for instance, are each equivalent to 

5 grams of CH, and 100 cc of orange juice, ginger ale 
or Coca Cola, are equivalent to 10 grams of CH. A 
daily intake of 100 to 200 grams of CH should be 
achieved if other considerations permit. 

Should the diabetes be reasonably well controlled 
when the patient is first seen, necessary surgical pro- 
cedures need not be delayed. In fact, promptness is 
advisable since drainage or removal of an infected area 
exerts such a beneficial effect on the severity of the 
diaiietes. 

Acidosis when present constitutes an emergency 
which flcmands consideration above all else. It should 
not be forgotten that severe acidosis with fever, 
leucocytnsis, vomiting, abdominal pain, and other signs, 
ma}- simulate the acute abdomen re.sulting in consider- 
able confusion until these signs disappear as the acido- 
sis is brought under control. Treatment should be vig- 
orous, with the aim toward bringing the situation under 
control within 24 hours. Hydration must be achieved 
I'lV the use of parenteral fluids, if necessary, though 
glucose is <wdinarily withheld until the blood .sugar 
level ha.' been brought down to the normal range. It 
.should alsfi be remembered that a high renal thre.shold 
for sugar commonly exists iti this condition and fre- 
quent blonf! sugar detenninatifuis may be necessarv for 
the pr<)per estisnation of the sitttation, «luriug the early 
stages of treatment, t'ince this is a condition of acute 
iri'ulin dehrienry, large (,{ insulin will u.stuiliv 

H.' refusired. To the adult, 50 units of protamine insulin 
ami 50 utiit' <■-'( regular insulin can be given immedi- 
ately tolii.v.-ed uy. I.y 25 to 50 units of regular insulin 
■•‘.t 2 to 4 b.o;tr ititerwtis a,- required by the level of the 
hi sug.ar ar.-l the r’f.-gree <<f .'icidosis. Oliguria and 
a’utirta are ornita-tj. sigv.s in acidosis but 1 kno'.v of no 


specific measures other than those outlined above to 
combat them. The use of stimulants is not advocated. 
General measures, to be touched on later, should be used 
as the patient’s condition indicates. However, if the 
patient is carefully followed and the princiides outlined 
above applied, recovery is the rule, even with severe 
degrees of acidosis. Of course, this is primarily a med- 
ical emergency and would best be in the hands of one 
experienced in the handling of diabetes. It must be 
assumed that the uncontrolled diabetic has exhausted 
his glycogen stores and once control of the acidosis 
and hyperglycemia has been achieved, liberal amounts 
of CH should be given. Management then follows the 
plan jireviously outlined. 

Let us now consider the patient whose diabetes has 
not previously been recognized. Should a patient, with 
or without infection, be facing a simple surgical pro- 
cedure and a mild glycosuria and slight hyperglycemia 
— say in the neighborhood of 200 mgm — but without 
other diabetic symptoms, the procedure may be under- 
taken without dela}'. In fact the elimination of the 
injection ma}' result in such a marked increase in glu- 
cose tolerance that the presence of diabetes may be 
difficult to demonstrate. However, should the diabetes 
be more severe and .symptoms, such as jiolydipsia, 
polyuria, polyphagia, with weight loss, be present it is 
necessary to achieve some degree of control by the use 
of diet and insulin before proceeding. There is no magic 
method for determining the amount of insulin a dia- 
betic will require but in general if the blood sugar is 
found to be between 200 and 300 mgm per cent he 
can he started on 25 units of protamine zinc insulin per 
day and adjustments made as necessary. If the fasting 
blood sugar is between 300 and 400 and acidosis is 
absent, a dosd of between 35 and 50 units may be 
given. vSbould infection be present, this patient will 
require careful supervision and additional regular in- 
•suliti' will probably be required, vShould the blood 
sugar be found to be above 400 mgm per cent some 
degree of acidosis will almost certainly be present and 
this phase of the jiroblem must receive jiritnary con- 
.sideration. There is no contraindication to the use of 
penicillin and similar mea.sures for the control of in- 
fection until surgical measures can be undertaken. 

The patient with unrecognized diabetes who face.s 
major elective surgery should receive a diet liberal in 
CH and protein and brought under control as .soon as 
possil)le. When control is acln'eved, operation should 
l)e delayed 5 to 7 days to jiermit the jjatient to build up 
glycogen store.s. 

The ])re.sence of diabetc.s in bis jjatient should not 
]»reoccu]jy the .surgeon to the detriment of the total 
*n-ganis7n. Moderate degrees of glyco.suria and hyper- 
glycemia po.stoperatively are not detrimental., Greene 
( 0 ) sbnwe<l that delayed wound healing was not related 
to the height of (be bloor! sugar inil was rather a fnno 
tioii of the blo(>d supply. Many of the diabetic patients 
are elderly, with damaged va.scular sy.stem.s, slovs' hema- 
to{#oiesi'^ and pOf>r general nutrition. Tbe.se aspcct.s 
should receive altesuion and 3vhole blood, plasma, amino 
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acids and })arenteral vitamins sliould generously though 
judiciously be used. 

SUMMARY 

To summarize then, it has I)een suggested that many 
of the surgical emergencies in the diabetic may be 
handled .by the surgeon if certain fundamental princi- 
ples of diabetic metabolism are recognized. Diabetes is 
a disease characterized by a state of insulin deficiency 
of greater or lesser degree and to avoid acidosis .suffici- 
ent CH must be metabolized to avoid e.Kcessive ca- 
tabolism of fat. The mild or well controlled diabetic 
.satisfies the latter condition and therefore, minor pro- 


cedures may be undertaken without further prepara- 
tion. Infection in some manner not completely under- 
stood increases the insulin requirement of the diabetic 
and this must be taken into consideration in handling 
these conditions. Acidosis is a serious medical emer- 
gency and must be corrected before surgical interven- 
tion can be undertaken. Protamine zinc insulin has an 
important j)lace in the treatment of acidosis in addition 
to its having largely replaced regular insulin in the 
management of the less severe surgical diabetic. And 
finalh', tbe presence of diabetes in the patient should 
not permit us to overlook coexistent conditions which 
may, if not recognized, adversely affect the outcome 
for the diabetic jiatient facing a surgical emergency. 
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Cancer of the Cecum 

A Review ol the Clinical Features 

By 

J. LUTHER lARVIS, M. D. and 
DAVID GAYER, M. D. 

WI.N'STON-SAf.EM, N. C. 


■\yrAEiGNANCiES OF THE gastrointestinal tract rank 
-*-'^-^high as a primary cause of death from cancer. 
Statistical reports during the past decade have revealed 
un apparently increasing incidence of such malignan- 
cies, which is attributed in some part to the increase in 
life expectancy and to improvement in diagnostic meth- 
ods. Carcinoma of the cecum, which is estimated to 
comprise 6 to 20 per cent of malignancies of the large 
bowel, (38, 1) remains a difficult diagnostic problem 
despite its frequency. It is included in most reports only 
in a general discussion of cancer of the colon. 

In a study of our patients with cancer originating 
in the cecum several points seemed worthy of emphasis. 
For this reason 50 cases from the literature and from 
the cases seen in the North Carolina Baptist Hospital 
were selected for review, nie cases chosen were those 
which offered the most complete historical data and 
accessory latoratory studies prior to operation. The 
important diagnostic points are tabulated and reviewed. 

REVIEW OF FINDINGS IN 50 INSTANCES 
OF CARCINOMA OF CECUM 
Age and. Sex 

The average age of. the patients was 47.8 years. Five 
patients were less than 30 years of age, the youngest 
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being 19. The oldest was 72 years of age. Sixty-six 
jjer cent of the patients were in the fourth to the 
seventh decade. The incidence was equally divided 
between males and females. 

SY.MPTOMS 

Tbe average duration of symptoms before operation 
was 10.1 months. The longest duration of symptoms 
was reported as 56 months. This patient had had an 
appendectomy performed five years previously, at 
which time a perforated appendi.x was found. Four 
months after operation a painless mass appeared at the 
operation site, and gradually increased in size. At the 
second operation, a resectable neoplasm involving the 
cecum and ascending colon was found. 

Two other patients gave histories of vague gastro- 
intestinal disturbances of several years’ duration. In 
one, a carcinoid tumor of the cecum, with local and 
distant metastases, was found at necropsy. In the other, 
a carcinoid tumor of the cecum with metastases to 
adjacent lymph nodes was resected. 

The symptoms described are listed in Table 2. No 
cases in which the symptoms could be attributed to an 
associated disorder are included in tins review. 

Pain was present in 92 per cent of the cases, and 
was the first indication of disease in 74 per cent. In 
almost all instances the pain was located in the right 
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Yolvme 14 
Number } 


TABLE I 


AGE 

SEX 

No. 

Per Cent 


M 1 

F Cases 

of Cases 

19-20 

0 

1 1 

2.0 

20-29 

1 

3 4 

8.0 

30-39 

8 

4 12 

24.0 

40-49 

1 

6 7 

14.0 

50-59 

to 

4 14 

28.0 

60-69 

4 

6 10 

20.0 

70- 

1 

1 2 

4.0 

TOTAL 

25 25 50 

100.0 

AVERAGE 

AGE = 47.8 

years 



TABLE 

2 


SYMPTOMS 


No. 

Per Cent 



Cases 

of Cases 

Pain 


46 

92.0 

Weight loss 


23 

46.0 

Change in bowel habits 

19 

38.0 

Weakness 


12 

24.0 

Anorexia 


10 

20.0 

Stool change 


9 

18.0 

Abdominal distention 

6 

12.0 

Vomiting 


6 

12.0 

Mass 


5 

10.0 

Anemia 


4 

8.0 


lower quadrant. It usually began as a dull ache or sore- 
ness and progressed steadily until it became colicky in 
nature. Xo particular relationship to eating or to bowel 
habits were noted. 

I'Veight loss was pronounced in 46 per cent. The 
amount of weight loss ranged from 8 to 55 pounds, the 
average being 25 pounds. The average duration of 
weight loss was 4.7 months. 

Change in bozvel habits was noted by 38 per cent of 
the patients. Constipation was noted by 8 persons and 
diarrhea by an equal number; only 2 patients reported 
constipation clranging to diarrhea. Alternating episodes 
of constipation and diarrhea were present in only 1 
instance. 

ICcakness and anorexia occurred in 24 and 20 per 
cent of tile cases respectively, and accompanied the 
weight loss in practically every instance. 

L hangc in the character of the stools was noted by 
18 per cent of the patients. Twelve per cent noted 
tarry stools, 4 per cent clecrease in the diameter of 
stools. Acholic stools were present in a jaundiced pa- 
tient wlio was tound at operation to have metastases 
to the liver. 

. li'ilnii’.sHdi dtsteiitioii and I'aniiting were present in 
!2 t ccm. bi^'c patient ( 10 per cent) noted a mass 
to tlu: right lo-wer quadrant Ijcfore they came for e;<- 
-anisr.atiun. In 2. it wa- ti-c first indication of tlisease. 
fisc liCi-'' war prerciit l<fore opertuion for periods 
r-u^ging" 5 Join i to 56 tnotillia. 


Anemia was the presenting complaint in 4 instances, 
and was the initial symptom in 2 patients. Prior to 
diagnosis all 4 had been treated with iron and injec- 
tions of liver extract without re.sponse. 

A family history of 'cancer of the colon was recorded 
in 2 instances. 


SIGNS 


TABLE 3 


PHYSICAL FINDINGS 

No. 

Per Cent 


Cases 

of Cases 

Mass 

37 

74.0 

Tenderness Associated 

17 

34.0 

with Mass 



Tenderness in R.L.Q. 

10 

20.0 

Without Mass 



Normal Findings 

3 

6.0 


A mass was palpable in 74 per cent of the patients, 
and was associated with tenderness in 34 per cent. In 
20 per cent, tenderness was piresent in the right lower 
quadrant, but no mass was palpable. In 3 cases no 
abnormal physical findings were present. 

ACCESSORY CEINICAL DATA 


Table 4 


ACCESSORY CLINICAL 
STUDIES 

No. 

Cases 

Average 

Red cell count 

22 

3,700,000 

Hemoglobin 

23 

63.5% 

White cell count 

24 

11,76(1 

Exam of stools for blood 

15 


Positive 

9* 


Negative 

6 


Barium enema 

26 


Lesion demonstrated 

25 


Normal findings 

1 



The average red blood cell count as reported in 22 
cases was 3,700,000. The lowest count was 1,500,000 
and the highest 5,200,000. The average hemoglobin 
reading was 9.6 Gm., the lowest reading being 3.2 Gm. 
and the highest 13.5 Gm. The white blood cell count 
averaged 11,760 in 24 cases. The lowest count was 
5,000 and the highest 21,000. A single stool examina- 
tion for blood was positive in 60 per cent of the cases 
in which it ivas reported. 

Radiologic e-xamination proved to be the most val- 
uable aid in diagnosis. Cecal lesions were demonstrated 
in 25 of the 26 cases in which barium enemas were 
done, and in most, the correct diagnosis was made pre- 
operativcly. 'J'he usual findings were a filling defect and 
a change in the normal contour of the cecum. In 2 
liaticnts to whom a iiririum meal v/as- given, the diag-, 
nosis was nut made. 
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PREOPHKATIVE CLINICAE DIAGNOvSIS 


TABLE 

5 


PREOPERATIVE 

No. 

Per Cent 

DIAGNOSIS 

Cases 

of Cases 

Cancer of cecum 

12 

2d.O 

Acute appendicitis 

5 

10.0 

Cancer of Asc. colon 

j 

6.0 

Chronic appendicitis 

2 

4.0 

Appendiceal abscess 

2 

4.0 

Cancer of stomach 

2 

4.0 

Tuberculosis of cecum 

1 

2.0 

Ovarian cyst 

I 

2.0 

Spastic colon 

I 

2.0 

Not listed 

21 

42.0 

TOTAL 

50 

100.0 

The correct diagnosis of cancer of the cecum was 

made at the time of hosj)ital admission in 12 of the 29 

cases in which the clinical impression 

was recorded. 

.*^0010 appendicitis was the diagnosis in 

5 cases. (Two 

jiatients were found at operation to have a})pendicitis 

in addition to cancer of the 

cecum.) Cancer of the 

ascending colon was given as 

the admission diagnosis 

in 3 cases. The other diagnoses are seen in Table 5. 

OPERATIVE FINDINGS 

TABLE 



OPERATIVE FINDINGS 

No. 

Per Cent 


Cases 

of Cases 

Associated Pathology 

10 

20.0 

Intmrmception 

5 

lO.O 

Acute Appendicitis 

2 

4.0 

Ruptured Appendix 

1 

2.0 

Appendiceal Abscess 

I 

2.0 

Colonic Diverriculi 

I 

2.0 

MetattRSis 

Regional 

9 

IS.O 

Diilant 

to 

20.0 


Other associated lesions were found at operation in 
20 per cent of the cases. Tlierc were 5 instances of 
intussusception (10 per cent) ; 2 of acute appendicitis; 
1 rufitured appendix; 1 appendiceal abscess, and 1 
case of diverticulosis. Melastases were present in 38 
per cent of tlie cases. In S of the 7 patients who had 
liad previous appendectomies within a ])eriod of four 
months, regional or distant metastases were found at 
the time of o])cration. 

- . DISCUSSION 

A review of the data in 50 cases of cancer of the 
cecum reveals that in most instances the findings ne- 
cessary for a tentative diagnosis of cancer of tlie 
cecum arc present for many months before operation. 
The average duration of symptoms before diagnosis 
was ten months. Pain, usually located in the right 
lower quadrant, is the most outstanding symptom, and 
was the first indication of disease in three-fourths of 
the patients studied. Other predominant symptoms are 
weight loss, change in bowel habits, weakness, and 
anorexia, lloth constipation and diarrhea occurred 


frequently, but the alternation of constipation and 
diarrhea which is so often emphasized was present in 
only a single case. 

On the basis of signs. and .symptoms, cancers of the 
cecum are usually divided into three groups: 

1. 'J'he .so-called dy.spcptic group, characterized by 
indigestion, bloating, loss of appetite, and vague right 
lower quadrant discomfort. 

2. Those causing refractory anemia without obvious 
blood loss. 

3. Those instances where a mass in the right lower 
quadrant is the only indication of disease. 

To these groups should be added cecal cancers pro- 
ducing the syndrome of appendicitis. In 7 of the cases 
reviewed, appendectomies had been performed within 
the preceding twelve months and had failed to relieve 
the presenting .symptoms. In 4 of the 7 cases, changes 
attributed to secondary inflammation bad been noted in 
the cecum at the time of the appendectomy. 

The concomitant occiirrence of acute appendicitis 
and cancer of the cecum is not uncommon. In several 
instances, acute, gangrenous, and ruptured appendices 
were found at the ’time of operation. The inadequacy 
of a “button hole” McBurney’s incision in a middle- 
aged per.son with .symptoms suggestive of appendicitis 
is obvious; the incision should allow adequate exam- 
ination of the entire cecal area. No elderly patient 
should be dismissed with a diagnosis of “subsiding 
a])pcndix” without further study. In the presence of 
right lower fjuadrant pain, a cecal tumor should always 
be suspected. Study of the colon by barium enema 
examination is the most valuable aid in diagnosis -and 
.should alw.ays be done. If this study is negative, and 
symptoms persist, a rejfeat e.xamination should be 
j)crformed in four to six weeks, especially if the stool 
remains positive for blood. 

Of 221 ])atients with cancer of the cecum seen at 
the Mayo Clinic (22) between 1907 and 1928, resec- 
tion was attempted in 145. Sixty lived five years or 
longer. In 15 of these, lymph nodes were involved. In 
1939 Ransom reported 91 cases, of which 47.6 per cent 
were resectable (41). Invasion of regional lymph 
nodes was found in 44 per cent. In the present review, 
10 of 19 patients who had resections were reported 
well at the end of eight to thirty-six months. It is 
impossiide to predict the operability of the lesion from 
the case history. The relatively late occurrence of dis- 
tant metastases and the good results in resections of 
the right half of the colon offer a favorable prognosis 
in most instances, provided the diagnosis is made 
within the first six months. 

CONCLUSIONS 

(1) Cancer of the cecum is estimated to comprise 
6 to 20 per cent of carcinomas of the large bowel. 

(2) A review of 50 case histories showed an average 
age of 4/ .8 years. The incidence was equal for males 
and females. 

(3) The average duration of .symptoms before 
operation was 10.1 months. 

(4) The presenting .symptoms in order of frequeiicy 
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were pain, weight loss, the presence of a right lower 
quadrant mass, and moderate to marked anemia, 

(5) Radiologic examination by barium enema is the 
most accurate aid in diagnosis. 

(6) Cancer of the cecum may simulate acute or 
recurring appendicitis. When a history suggestive of 
appendicitis is obtained in middle-aged persons, ade- 
quate examination of the cecal region should be done 
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at the time of operation. 

(7) Cecal carcinomas are slow-growing and only 
moderately invasive. Distant metastases occur compara- 
tively late. 

(8) Cancer of the cecum must always be considered 
in the differential diagnosis of right lower quadrant 
pain, a right lower quadrant mass, or severe unex- 
plained anemia occurring in adults. 
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An Evaluation of Some Antacid and Antipeptic Agents in the 
Prevention of Gastric Ulceration in the Rat 

By 
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H. SIPLET, A. E. 
and 

IMARGOT GRUENSTEIN 
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E (1) RECENTLY reported that ga.stric ulceration is 
produced in properly fasted rats if the spon- 
taneously secreted gastric juice is allowed to accumulate 
in the stomach. We reported further that the determining 
factors were the presence in the stomach of an active 
gastric juice in large enough quantity and over a 
long enough period to produce the ulceration. We 
showed also that a direct relationship existed between 
the ulceration and the acid-jiepsin content in the 
gastric juice. Under such experimental conditions, 
characteristic ulcerations developed regularly in the 
rumen, less often in the antrum, and least often 
in the body of the stomach. The gross and micro- 
scopic appearances of these lesions have been described. 
This regular development of ulcers, characteristic in 
appearance, in the rumen, itself devoid of any secre- 
tory cells, makes this e.xperimental technique aj^plicable 
to the study of many a.spects of the ulcer problem. We 
have, in fact, ourselves, used it to assess the antiiteptic 
action and certain other pharmacologic effects of So- 
dium Dodecyl Sulfate. 

Pauls, Wick, and jMacKay (2) have recently re- 
ported its application in the assay of the antiulcer prin- 
cijde in urine extracts. In the present study we have 
utilized this method to evaluate a numl)er of agents 
already in common use, as well as some recently ad- 
vocated, for the management of gastric and duodenal 
ulcers. Since the procedure also affords a .satisfactory 
method for the quantitative study of gastric .secretion, 
we have employed the rat’s stomach as a “test tube in 
vivo” to appraise the action of the various agents upon 
this secretion. We hope these studies will akso con- 
tribute to a better understanding of the long debated 
question of pepsin versus acid in the pathogenesis of 
ulcer. 

METHODS 

We used albino rats of Wistar strain grown in our 
own colony, housed singly in cages with raised wire 
bottoms of wide mesh. Animals weighing 180 grams 
or less were starved for 48 hours; those over 180 
grams were starved for 72 hours. These periods of 
starvation were found necessary (1) to insure an 
empty stomach in the animal at the time of experimen- 
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tation. In spite of these rather long preparatory periods, 
5 to 10% of the animals had to be discarded because 
of the quantity of food remaining in the stomach. 
Water was allowed ad libitinn during' the starvation 
period. 

With the animal under initial light ether anesthesia, 
the aI)domen was opened. The cecum was exposed and 
into it was injected 5% urethane fO.9 cc. per 100 
grams body weight). The ether anesthesia was stopped 
and the small segment of the cecal wall around the 
needle puncture was exteriorized at the lower end of 
the abdominal incision as previously described (3). 
The pylorus was so tied as to avoid damage to the 
blood supply and traction u])on it. The stomach was 
iavaged with 4 cc. of warm normal saline by in- 
jection and withdrawal, through an 8 French catheter 
used ns a stomach tube. 'I'he volume of recovered lavage 
fluid was measured in order to get a minimum, 4 cc., 
recovery. If the lavage fluid was not reasonably clear, 
the animal was discarded. 

When the stomach had been emptied of lavage fluid, 
2 cc. of a 2% solution, or emulsion, of the test agent 
was instilled into the stomach through the catheter. In 
all the procedures, the catheter had to be removed and 
reinserted because the rat would not tolerate the cathe- 
ter in place for more than 15 or 20 seconds without 
.serious respirator)' embarrassment. A smooth, gentle 
and rapid technique must be develojjed in order to 
achieve the best results. After gastric instillation of the 
test agent, the abdominal wall was closed by inter- 
rupted sutures. The abdominal wound was cleansed 
with normal saline, dried, and covered with a solution 
of collodion. These precautions usually prevent the rat 
from contaminating the gastric contents by licking the 
wound after the anesthetic wears off. Six hours after 
instillation of the test agent, the animals were deeply 
anesthetized by an intracecal injection of 1.2% Pento- 
barbital Sodium (0.5 cc. per 100 grams body weight). 
The abdomen was opened and a ligature placed around 
the esophagus, close to the diaphragm. The .stomach 
was removed, inspected externally, and the contents 
drained into a graduated centrifuge tube through a 
nick in the stomach wall along the greater curvature 
adjacent to the pyloric ligature. The stomach was then 
opened along its greater curvature, stretched moder- 
ately by pinning on cork, and the inner surface ex- 
amined with a dissecting binocular microscope, mag- 
nification 10.5x. 
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We chose 2 cc. of a 2% concentration of each reagent 
because from initial studies with aluminum hydroxide 
gel, under our experimental conditions, this amount 
was sufficient to give a high grade of protection to the 
rumen. We, therefore, adopted the same volume and 
concentration for the other agents to he tested. Further, 
we found that 2 cc. was the volume of fluid which could 
he routinely introduced into the stomach without caus- 
ing regurgitation on removal of the catheter. Six hours 
were enougli to yield a high incidence of rumen ulcers 
when 2 cc. normal saline were introduced into the 
stomach of control animals, without producing such 
advanced ulceration as to render the gastric contents 
useless for analysis as a result of contamination from 
bleeding or mucosal detritus. 

ANALYSIS OF GASTRIC CONTENTS 

The gastric contents of each stomach were analyzed 
individually and when the volume of contents per- 
mitted. we made the following determinations: 

The specimens were centrifuged in a graduated 
centrifuge tube at 2000 revolutions per minute for 10 
minutes. The volumes of supernatant and of solids 
were recorded. Rate of secretion was calculated from 
the volume of contents, less 2 cc. — the volume of test 
solution introduced into the stomach. The supernatant 
was pipetted off and the hydrogen ion concentration 
was determined with a Beckman pH meter and glass 
electrode. Free and total acid were titrated in the 
usual manner using Topfer’s Solution and phenolphtha- 
lein as indicators and N/50 NaOH for titration. Total 
chlorides were determined through the method devised 
by Wilson and Ball (4). 

Pepsin was determined with Mett tubes in two ways : 
Cl) in undiluted gastric juice, (2) in juice diluted with 
fifteen volumes of 0.05 N PICl (5). In the first pro- 
cedure determination was made on the unaltered con- 
tents as originally described by Mett (6). This result 
we have named “peptic activity,” in contrast to “peptic 
concentration,” which is determined by the second 
method under optimum conditions for peptic digestion. 
“Peptic concentration” represents the potential peptic 
jxiwer of the recovered contents and is a measure of 
the secretory activity of the peptic cells. 

For the evaluation of the role of pepsin in the pro- 
tluction of ulcers, “peptic activity” is more significant 
liian “pcjxic concentration.” We have rarely found 
"jxpiic activity” and “peptic concentration” of a gas- 
tric .'.ample to be the same. This, in theory, should be 
the case if tlie pep,.,in present in the .sample is capable of 
ma.x.imum digestion. “Peptic activity” was generally 
much lower than "peptic concentration,” in spite of the 
presence often of an optimum pH for pejjtic digestion 
in the ui!altere<l ga.'-tric contents. 'The.se results indi- 
cate the pre.'X-nce of j.ieptic inhibitors in such contents. 

DRUGS STUDIES 

The uri!.>v.ard cUtiic:'.! eiTecls which re.mlt from the 
nidi, -erect n-c .-odium h:c:ir]..onatc and magne,-.imn 
o.'-a'de .'i.- ga->!ric antacids rsre weli known. We have 
a.ciudfd them in the prctcnt study, iicvcrt!ielcs.s, be- 


cause they have enjoyed so extended a period of almo.st 
exclusive use in the treatment of ulcer. Colloidal alum- 
inum hydro.xide (Al 2 (OPI)(;), magnesium trisilicate 
(.MgvSiBOs), sodium aluminum silicate (AlNaSi.-r 
()s), and the most recent addition to the group, di- 
basic aluminum aminoacetate (AI (OITj^OOCChL- 
NH 2 ) are the newer antacids which were selected for 
study. The first three were included because they are 
the compounds most frequently used at present in ulcer 
therapy. Their relative merits have been discussed fully 
in the literature so that a review here is not necessary. 
(For an e.xcellent summary of these see Bockus- (7)). 
Krantz, Kibler and Bell (8) maintain that the addition 
of the aminoacid to the molecule would make aluminum 
hydroxide a more efficient antacid by giving it a dual 
effect; (1) immediate acid neutralization by the amino 
grouiD, and (2) prolonged buffering of acid , by the 
metathesis of the aluminum salt of amino acid and 
the strongly dissociated hydrochloric acid. In addition, 
they hold that such a compound through the resulting 
formation of aluminum chloride will exhibit the as- 
tringency claimed for the ultimate action of aluminum 
hydroxide. In addition to their action as antacids, a 
property of diminishing “peptic activity” either by 
adsorption or by other mechanisms is ascribed to this 
group of compounds. 

In Sodium Dodecyl Sulfate (hereafter referred to 
as SDS) we studied a representative of a third group, 
the alkyl sulfates, whose beneficial effects have hitherto 
been considered to be due to the inhibition of “peptic 
activity”, with no effect upon acidity (9). 

Water was used as the gastric instillate for a control 
.series because practically all agents were studied either 
as water solutions or suspensions. Where a special 
vehicle such as metbocel was used, a control group with 
this vehicle alone was included. Lastly, we studied the 
effects of normal saline, the results of which served as 
the base for comparison. 

In evaluating the efficacy of the agents tested we 
have placed empliasis on the responses of experimental 
groups rather than on the results in the individual 
animal (Figures 1 and 2). Position in the charts of 
any group was determined by the degree of protection 
against ulceration afforded by the test substance. 
Greatest protection by single agents was afforded by 
colloidal aluminum iiydro.xide and by Sodium Dodecyl 
Sulfate. A mixture containing both was even more 
effective. The order of efficiency of the other agents 
was Na.A.lSi;iO,H MgO Di-basic aluminum aminoace- 
tate in metbocel Mg-jSi.-jOft NaHCOs. 

Groups with Saline, NaHCO.-j and H 2 O 

The greatest percentage of ulcerations was seen in 
the groups with saline ( 7.3% J and with NaHOCii 
(72%!). The composition of the gastric contents was 
very similar in these two series and was characterized 
liy low pH (1.41 and 1.~I6 re.specti%-ely), relatively high 
acidity (73/51 arid 57/46), high pepsin concentration 
( 158 and 147 units), and “pepuc activity” (.16 and 18 
units N The rates of secretion in the two groups were 
0.37 cc. and 0.38 cc. ikt hour per 100 grams body 
weight. With distilled water ulcerations developed iti 
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only 50% of the animals in spite of a greater rate of 
secretion (.51 cc.), a lower pH (1.24), a higher acid- 
ity (99/78), and a pepsin concentration equal to that 
obtained with saline hut liigher than that in tlie group 


the volume of secretion; but the actual peptic power 
(“peptic activity”) of the unaltered ga.stric contents. 
This conclusion is corroborated by other data in this 
studv. 
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with NallCOs. Only the “peptic activity” (13 units) 
was lower than that obtained in the animals instilled 
with .saline (16 units), or with NaHCOs (18 unit.s). 
These, results indicate, that the determining factor in 
the formation of ulcerations was not the acidity, the 
potential peptic power (“pepsin concentration”), nor 


RESULTS WITH OTHER AGENTS 
The greatest protection against tilceration was ob- 
tained with a mixture of colloidal aluminum hydroxide 
and SDS. The gastric mucosa was normal in all the 
animals of the group in which we used the mixture. 
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The combination produced a high rate of secretion, a 
very low acidity, and practically no. pepsin. Each of 
these agents used singl}’^ in 2% concentration was less 
eft'ective than the mixture since only 80% of the ani- 
mals in each group remained free of ulcers. Aluminum 
hydroxide produced a rate of secretion higher than 
that obtained with normal saline but less than that with 
water. Free acidity and “peptic activity” were very 
low, while total acidity and pepsin concentration were 
high. The high total acidity is not significant, since it 
represents, in large part, the buffer capacity of unal- 
tered colloidal aluminum hydroxide and titration of 
the ionized aluminum chloride. 

SDS produced two types of gastric contents (10), 
(11). In most animals of this group the recovered 
contents were clear and viscous with a high pH (6.43), 
a low acidity (9/1), and no pepsin. The rate of secre- 
tion was low (0.45 cc. per hour per 100 grams body 
weight) compared with the relatively high rate in the 
second type of response (0.65 cc. per hour per 100 
grams body weight) in which the recovered gastric 
contents were turbid and much less viscous. This sec- 
ond type of contents had a low pH (2,17)', a moderate 
acidity 29/15), and a pepsin concentration and activity 
of zero. The incidence of ulcers (20%) was equally 
low in both divisions of the group. 

Since the two types of gastric contents which result 
from the use of SDS are discussed fully elsewhere 
(11), it is sufficient for our present purposes to men- 
tion that turbidity was present when parietal and peptic 
cell secretion occurred. The turbidity is due to the 
precipitation and inactivation of the pepsin by the SDS 
which takes place at a pH of less than 5.5 and is 
maximal at pH 2.5 (12). The clear samples had phy.si- 
cal properties and gave chemical reactions typical for 
gastric mucus. 

Sodium aluminum silicate (NaAlSinOH) was next 
in order of efficacy in the prevention of ulceration. In 
tlie group treated with this agent, 35% of the animals 
showed ulceration in spite of a rather low pH (2.19) 
and high pepsin concentration (85 units) in the re- 
covered gastric contents. Again, however, “peptic ac- 
tivity” was low (5 units). Magnesium oxide demon- 
strated protective qualities similar to those of sodium 
aluminum silicate. However, the beneficial effect of this 
agent seems to derive in part from dilution. The ap- 
})arent rate of secretion was higher than for water and 
saline. But the exceedingly high chloride values (200 
mcfi./l.) and very low acidity (23/12) — compare 78/11 
for lE.O and 57/42 for XallCO.T — indicate that the 
iticrease in volume was not so much the result of the 
secretion of gastric juice as dilution by the tissue fluids 
diffused through the mucosa in response to the high 
f ln'j)ertonic) concentration of MgCl-j derived from 
the sieutnilization (jf magnesium oxide by the hydro- 
chloric .acid of the gastric juice. I.ciw incidence of 
nirt;r.< ! 40 % } again coincides with the rather low 
“{'Optic activity" (6 units) which })revailcd in spite of 
a high concentration of {>ep.sin (88 units). 

The other coinjcnind.' .studied were much less ef- 
fective h\ their jirotcctive action against ulcer forma- 


tion. Each group in which di-basic aluminum amino- 
acetate in methocel, methocel alone, and magnesium 
tri.silicate (Mg2Si308) were used, showed an ulcer 
incidence of 62%. Since di-basic aluminum amino- 
acetate is insoluble in water we suspended it in metho- 
cel. From this standpoint the di-basic aluminum 
amiiioacetate added nothing to the efficacy of methocel 
alone. On the contrary, this compound, under our ex- 
perimental conditions, seemed to act as a secretory 
.stimulant, since the rate of secretion, the acidity, and 
the pepsin concentration were considerably higher in 
this group than in the group treated with methocel. 

Two conclusions are justified: (1) The most effi- 
cient antiulcer agents are a mixture of SDS and 
Al2(OH)fj. Next in order of efficacy is each of these 
agents used singly. (2) In all groups the development 
of ulceration exhibited a marked dependence on “pep- 
tic activity”, while other variations in the gastric secre- 
tory response of the animals — rate of secretion, acid- 
ity, and pepsin concentration apparently did not in- 
fluence' the incidence of ulcers. 

The infrequency of ulcers when SDS or colloidal 
aluminum hydroxide was used singly, and especially 
when combined, prompted us to attempt the determin- 
ation of the minimal effective doses of the mixture. 
These results are presented in Fig. 2, which is self- 
explanatory. 

We found that vSDS in higher concentrations (about 
2% in dogs (13) and rats (11)), has, in the majority 
of animals, a selective mucigogue action. This selective 
effect can also be found with lower concentrations of 
the alkyl sulfate, though much' less frequently (Fig. 2) 
(clear samples (c) ). Lower concentrations (0.1 to 
0.5% in rats) usually stimulate the parietal and peptic 
cells as well. Stimulation of the mucous cells results 
largely from a direct cellular action, since it is only^ 
partially inhibited by atropine. Parietal and j^ejitic cell 
stimulation is exclusively a vagus effect ivhich is com- 
pletely abolished by atropine (10), (11). Application 
of a 2% SDS to the stomach mucosa of the dog for a 
relatively short time (30 minutes) markedly reduces 
the secretory response to repeated doses of histamine 
( 14). These facts must be considered in an interpreta- 
tion of the findings in Fig. 2. 

The effectiveness of SDS in the prevention of ul- 
ceration was striking in those stomachs which con- 
tained a clear viscous secretion. When the gastric con- 
tents were, turbid protection was increasingly evident 
with increasing concentrations of vSDS. These results 
are in keeping with the antipeptic action reported for 
SDS in vitro (9). We found a 0.3% concentration of 
SDS in vitro able to inhibit completely a very active 
gastric juice. 

Colloidal aluminum hydroxide in 2% concentmtion 
{protected the rumen very effectively. 'I'he 0.5% con- 
centration was very inefficient, since this group showed 
the highest incidence of ulcers (78%) in the entire 
study. 

in combination, colloidal aluminum hydroxide and 
SDS appear to act synergi.stically in j)reventing ulcera- 
tion, since a mixture of 1% of the former and 
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0.5% of the latter gave complete protection. SDS and 
colloidal aluminum hydroxide have de.sirable and un- 
desirable local effects in' the stomach. The desirable 
actions of SDS consist of an irreversible inactivation 
of pepsin by low concentrations of the agent /« vivo 
as well as in vitro (15). Inhibition of this action of 
SDS by certain factors in food has, however, been 
reported (16). The mucigogue action of SDS which 
we (10), (11), (13) have reported has been observed 
with concentrations as low as 0.1% and is accelerated 
by increasing the concentration of the alkyl sulfate. 
Another possible salutarj' effect is the inhibition of 
parietal cell secretion, and perhaps of peptic cell ac-' 
tivity. Frorii a practical standpoint the stimulation of 
parietal and peptic cells by low concentrations of SDS 
is a distinct disadvantage for its use in the manage- 
ment of gastric and duodenal ulcer. 

Colloidal aluminum hydroxide locally causes a rel- 
atively rapid lowering of acidity to pH 3.5 through its 
buffer action, if it is present in sufficient amount. Fur- 
thermore, it inhibits ]ie])sin in the pH range of 1.0 
to 7.0 and at pH 2.0 precipitates and inactivates it (17), 

(18) . This agent also jirecipitates mucin, producing a 
rather firmly attached layer of precipitate to the 
mucosa. This precipitate was especially heavy over the 
antrum and was quite resistant to hydrochloric acid 

(19) . Its disadvantages lie in the reversibility of pepsin 
inactivation. The pejisin precipitate dis.solves readily 
in small amounts of hydrochloric acid with the libera- 
tion of very active jiepsin (17). The local reactivation 
of highly concentrated accumulations of pepsin when 
acidih’ is still low, is, of cour.se, undesirable; as a mat- 
ter of fact, were such a precipitate to lie reinactivated 
in an ulcer crater, progression of the lesion toward 
perforation would be possible. We consider the re- 
activation of pepsin and precipitate following the use 
of the small amount of aluminum hydroxide in the 
0.5% suspension, to be responsible for the inordinately 
high incidence of rumen ulcers in this group. 

Aluminum chloride, the result of the interaction of 
aluminum hydro.xide and hydrochloric acid in the 
stomach, has a marked astringent action. Whether or 
not this is beneficial is a matter of opinion. If pro- 
longed, sucli an action can be irritating. Since our re- 
sults indicate that relatively large amounts of aluminum 
hydroxide may be necessarj' for its most effective ac- 
tion, the possibility of an irritative effect should be con- 
sidered. 


Our studies indicate that a distinct advantage might 
be gained in combining colloidal aluminum hj'droxide 
and SDS in therapy. The instantaneous and irreversi- 
ble inactivation of pepsin by SDS would remove the 
most objectionable feature of the aluminum hj'drox- 
idc. On the other hand, aluminum hydroxide enhances 
tlie beneficial mucigogue action of SDS Iw precipitating 
the mucin on the surface of the muco.sa, thus reinforc- 
ing this protective insulating layer, in a form which is 
not readily removed Iw a flow of gastric juice from 
the glands. In addition, the buffering and neutralizing 
actions of the aluminum hydro.xide would be improved 
Iw the increased secretion of mucus and the buffer 
action of the aluminum hydroxide would counteract 
the parietal cell stimulation by low concentration of 
SDS. 

CONCLUSIONS 

Using a simple method, developed in our laboratory, 
for producing ulcers in rats, we have evaluated a 
number of therapeutic agents used in the management 
of gastric and duodenal ulcer for their ability to pro- 
tect the rumen against ulcerations and for their antacid 
and antipeptic action. Included in the study were 
Sodium Dodecyl Sulfate and colloidal aluminum hy- 
droxide, singly and in mixtures, magnesium aluminum 
silicate, magnesium oxide, di-basic aluminum amino- 
.acetate, magnesium trisilicate, and sodium bicarbonate. 
The protection of the rumen mucosa was greatest but 
not complete with Sodium Dodecyl Sulfate and col- 
loidal aluminum hydroxide used singly. The other 
agents showed a diminishing protective action in the 
order in which they have been enumerated above. 
Sodium bicarbonate was the least effective. When com- 
bined in a mixture. Sodium Dodecyl Sulfate and col- 
loidal aluminum hydroxide exhibited synergistic bene- 
ficial effects and protected the rumen against ulcera- 
tions completely. The practical possibilities of combin- 
ing these two agents in the treatment of gastric and 
duodenal ulcer are discussed. Our results accent the 
importance of pepsin in the development of ulceration. 
With a pH which is just low enough to allow pepsin 
to act, severity of ulceration was found to be directly 
related to the “peptic activity” of the recovered gastric 
contents and was not dependent upon further variations 
in acidity or in "pepsin concentration.” 
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The Value of Gastroscopy as a 


Diagnostic Aid in Gastric Lesions^ 

By 


JAMES TESLER, M. D., M. Sc. (Med.)--' 

BROOKLYN, N. Y. 


T^ESpite the strides in ga.stroscopy that took place 
since the invention of the fle-xilile gastroscope in 
1932, and not withstanding the great service that this 
diagnostic procedure can and does render in many per- 
plexing clinical problems, this method of examination 
has not as yet become common knowledge or practice. 
It is in the hope that a larger body of practitioners will 
make use of gastroscopy, that thi.s paper is presented. 

Gastroscopy should he used by the gastroenterologist 
and internist just as cystoscopy is employed by the 
urologist. 

The indications and contra-indications for gastro- 
scopy were definitely established by such well-known 
gastroscopists as Schindler (1), Ortmayer (2) and 
Barnett (3). 

It should be mentioned that the most imiiortant real 
contra-indications, obstruction of the esoijhagus or of 
the cardia, should not be e.xcluded by the X-rays alone 
because sometimes they fail to show the oijstruction. 
'Fhe thick Ewaid tube should therefore be routinely 
introduced. 

DANGERS 

In 1940 Schindler (4) reported the re.sults of a 
fluestionnaire concerning fatalities in relation to gastro- 
-•jcopic e-xamination.s. In all, 22,351 gastroscopic e.xam- 
inations were reported. In this series there were eight 
perforations of tlie stomach and one of the jejunum, 
but n<me of these terminated fatally. One patient died 
nine days after the examination. Imt v/hether the latter 
•was directly re.sponsibIe for die fatal outcome could not 
be definitely established. .•\nf)ther fatal ctuse was rc- 
l»orted by Paul and Lage t5) which was tlie 539th 

“iTvKii ri.c .S'ciicai Services enJ Dcpjf tment} ol the 

cr.J Biw/kp, n Htnpitib. 

‘ •.’‘.boiic: vi sLc ic.bmi:!ci3 thi Ficuity <A the GraJuite 

(d .McJkii-.r ui ihc University of I’crj.u>tvcr.ii toward ihe 
rf jcWi.'.’.r.ntj ter the dryrc': i.i !.5iit<r of .VSnlkcl Scierjee (J.l. Sc. 
i‘ f thr :n ir.:cri;ai tr.r Jionc. 

.N-v. 3. 


gastroscopic e.xamination performed at the University 
of Iowa. Others have recorded complications, none 
of which were fatal (6). Thus the fatality of gastro- 
scopy is practically negligible. 

The following ten cases were selected from more 
than two hundred patients that I gastroscoped at the 
Cumberland and Brooklyn Jewish Hospitals. 

Everyone of the cases reported below was a problem 
clinically, roentgenologically and gastroscopically. I 
hope that they will serve to further illustrate the uses 
and limitations of gastroscopy as a diagnostic aid. 

.A.S there have been voluminous reports by gastro- 
scopists on the diagnosis of gastritis by gastrqscopy, I 
found it sujjerfluous to include ca.ses of thi.s kind. 

Case 1. A. P., age 48, female, white, housev/ife, was 
admitted to the Cumberland Hospital on December 29. 
1939, complaining of intei-mittent epigastric pains for 
four years. Prior to admission to the hospital, her pains 
had increased in severity and frequency, coming on every 
four hours and awakening her at night. They were 
aggravated by solid foods and relieved by milk or cream. 
Her appetite was poor and there was a tendency to 
constipation. There was no evidence of bleeding into the 
stomach or bowel. 

Abdominal examination revealed tenderness in the 
right upper and both lower quadrants. 

The provisional diagnosis was peptic ulcer. 

X-ray studies of the gastro-intestinal tract on February 
2, 1940, were indicative of a duodenal ulcer. The patient 
was discharged on February 8, 1940, condition improved. 

She v/as readmitted to the hospital on May 5, 1940, 
complaining of abdominal pains which were relieved by 
vomiting for 24 hours preceding her admission. 

Abdominal examination revealed tenderness in the epi- 
gastrium. The clinical impression was the same as on 
the previous admission. 

Fluoroscopic and radiographic studies of the gastre^ 
intestinal tract on J.Iay 22, 1940, re.sulted in the diagnosis 
of periduodenitis or pei'iduodenal adhesions '.vith a possi- 
ble gastric ulcer. 

Ga.slroscopic examination on .June 5, 1940, revealed a 
det.-p erosion, 1 '-I* ern, in diameter v/ith a grayi.sh-green 
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floor, situated in the pre-pyloric region, just above the 
angulus on the lesser curvature and near the anterior 
wall of the stomach. The edges were sharply outlined 
and slightly elevated. The surrounding mucous mem- 
brane was congested and edematous. The rest of the 
stomach showed evidence of hsTierfrophic gastritis. This 
was interpreted as a penetrating, benign, gastric ulcer. 

The patient was treated medically and gastroscoped 
again on June' 19, Ifl'lO. The ulcer described on the previ- 
ous examination was definitely smaller and showed signs 
of healing. The patient at this time was symptom free. 

Radiographic study of the gastro-inteslinal tract on 
June 26, 1940, revealed a permanent deformity of the 
duodenal bulb indicative of duodenal ulcer. No mention 
of a gastric ulcer was made. 

A third gastroscopic examination done on July 3, 1940, 
showed the ulcer on the lesser curvature, practically 
healed; only a scar remained. 

Analysis of the gastric contents 'revealed fasting frce — 
HCL — 50 units, total HCL — 65 units. After histamine, 
free HCL — 100 units, total HCL — 120 units. Other labora- 
tory findings wore negative. 

The patient was discharged on July 1, 1940, apparently 
well. 

A roentgenographic study of the gastro-intcstinal tract 
made on January I, 1941, resulted in the diagnosis of a 
healed duodenal ulcer. The was no evidence of a gastric 
ulcer. 

The patient was readmitted to the surgical service of 
the Cumberland Hospital on November 30, 1941, for a 
gynecological condition and on December 2, 1941, a 
supracendcal hysterectomy was performed. 

Following the operation, the patient coughed and vom- 
ited a great deal after meals, which resulted in a wound 
evisceration and shock on December 9, 1941. She died 
on December 10, 1941, and came to post-mortem examin- 
ation on December 11, 1941. 

Post-mortem findings: 

The stomach showed numerous prominent rugae. A 
calloused ulcer on the lesser curvature at the incisura 
angularis, measuring 2 by 1 cm. in diameter, was noted. 
No ulcer of the duodenum was found. 

Comment : 

In tills case, the gastroscopic examination, not the 
X-ray, revealed the exi.stence of a ga.stric ulcer. I'ur- 
thermore, the gastroscope was of value in following 
the progress and course of this lesion. 

Case 2. .S. I., age 60, Norwegian, was first seen in the 
gastro-intestinal clinic of the Cumberland Hospital on 
September 13, 1941. Ho complained of dull, epigastric 
pains for the past year. They began with the intake 
of food and lasted fifteen to twenty minutes. The pains 
were confined to the epigastrium, did not increase in 
intensity, nor did they occur during the night. There 
was no history of nausea, vomiting or pyi-osis. The bowels 
were markedly constipated but no blood was noticed in 
the stools. The patient’s appetite failed for the past year 
and he lost 12 lbs. in the past six months. 

Abdominal examination revealed a resistance in the 
right upper quadrant and epigastrium which suggested 
an underlying mass. 

The primary diagnostic requirement was the exclusion 
of a gastric carcinoma. 

The gastric contents were examined and showed free 
HCL — 20 units, total HCL — 30 units. 

Fluoroscopic and radiographic studies of the stomach 
and intestines on October 2, 1941, were interpreted as 
possible early carcinomatous infiltration. Another X-ray 
series taken on October 27, 1941, revealed no evidence of 
peptic ulcer or new growth in the stomach or duodenum. 

Gastroscopic examination on December 6, 1941, showed 


an infiltration of the mucous membrane over the greater 
curvature extending from the antrum to the mid-portion 
of the stomach. The impression was: Malignant infiltra- 
tion (carcinoma) of the greater curvature of the stomach. 

The patient was admitted to Mount Sinai Hospital, 
New York, on December 14, 1941. After abdominal ex- 
amination, a mass to the left of the median line was 
suspected. 

Roentgenographic study of the stomach and intestines 
showed a filling defect along the greater curvature which 
was • interpreted as carcinoma. 

Exploratory laparotomy was done and enormous, giant 
rugae were found in the body of the stomach, which 
resembled a carcinoma. An incision was made into the 
stomach, the latter was explored, but no evidence of 
carcinoma was found. 

The patient was discharged on January 24, 1942, in 
good condition. He was last seen in our clinic on Jan- 
uary 6, 1943, feeling fine. 

COMMrtXT 

'I'liis i.s a ra.se where all our diagno.stic methods, in- 
cluding gastro.scnpy and X-ray, failed to e.stablish a 
correct diagnosis. Rxploratory lajxirotomy clarifierl 
this diagnostic problem. 

Case 3. M. H., age 56, white, male, single, ship worker, 
was admitted to the Cumberland Hospital on April 9, 
1942. 

Three or four months before admission, he began to 
sutler from abdominal pains, progressively increasing 
anorexia, tarry stools, weakness, constipation, regurgita- 
tion of bitter material and a weight loss of 30 lbs. At 
the ons'et, the pains came immediately alter the intake 
of food. On the admission to the hospital, the pains were 
continuous and extended from the left flank to the epi- 
ga.strium. He rejected all foods, especially solids. 

Physical examination: 

The left upper quadrant of the abdomen was tender. 
No masses were visible or palpable. Rectal examination 
was negative. 

The clinical opinion was carcinoma of the gastro- 
intcstinal tract, probably in the stomach. 

Radiographic examination of the gastro-intestinal tract 
on April 15, 1942, revealed a gross intrinsic defect on the 
le.s.ser cuiwature of the stomach. The presumptive diag- 
nosis was carcinoma. 

Gastroscopic examination on April 18, 1942, revealed 
a grayish nodular infiltration of the mucous membrane 
on the le.sser c uwature, in the pre-pyloric region, reach- 
ing to the anterior wall and probably the greater curva- 
ture of the stomach. The infiltration involved the body 
of the stomach almost to the cardiac end. The reasonable 
inference was that vra were dealing with a malignant 
infiltration of the inoperable typo. 

Analysis of the gastric contents before and after hista- 
mine revealed no free HCL. Examination of stools for 
occult blood on three occasions was positive. 

Based on the X-ray findings, the patient was operated 
upon. 

Postoperative diagnosis: 

Inoperable carcinoma of the stomach with metastasis 
to the regional lymph nodes, liver and spleen. 

COMMENT 

In this case the X-ray and the gastroscopic findings 
were in agreement as to the nature of the lesion. How- 
ever, the gastroscopic description was more detailed as 
to the extent of the pathology and therefore as to its 
inoperability. The surgical findings were consistent 
with the gastroscopic diagnosis. 
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Case 4. T. M., age 57, white, male, was admitted to 
the Cumberland Hospital on February 18, 1943. 

Three weeks before admission, the patient began to 
suffer from constant epigastric pains associated with 
pyrosis. The pains were not related to food and not 
relieved by alkalies. He had lost 6 to 8 lbs. during the 
past few months. In the last few days, the patient had 
been coughing up small amounts of dark blood. He also 
noticed abnormally dark stools. 

Physical examination revealed nothing abnormal. 

This patient was referred to me for gastroscopy with a 
clinical diagnosis of malignancy of the stomach. 
Fluoroscopic and radiographic examination of the gas- 
tro-intestinal tract on March 3, 1943, resulted in the fol- 
lowing opinion: “There is a suggestion of a small malig- 
nant tumor in the pyloric region.” 

Gastroscopic 'examination made on March 6, 1943, dis- 
closed no pathology. 

The stool examination for occult blood on two occasions 
was negative. Gastric analysis — fasting specimen — free 
HCL — 38 units, total HCL — 40 units. 

Another X-ray series was made on March 24, 1943, 
and now was interpreted as “a polypoid structure rather 
than a carcinoma.” 

The patient was operated on and no pathology in the 
stomach was found. 

A specim'en of the partly resected stomach was diag- 
nosed histologicallj' as gastritis. 

COMMENT 

This case was diagnosed clinically as gastric malig- 
nancy. Roentgenological examination on two occasions 
was inconclusive, in fact, erroneous. The gastroscopic 
e-xamination revealed no gross pathology of the stomach 
and at operation no pathology of the stomach was 
found. This .sti'iking instance illustrates the inestimable 
value of gastroscopy as an aid in the diagnosis of gas- 
tric le.sions. 

Case 5. W. C., age 58. white, male, chauffeur, was 
admitted to th.e Cumberland Hospital on May 14, 1941. 

The patient began to lose his appetite four months ago. 
For the past three weeks, he vomited occasionally after 
meals, which became more frequent at the time of ad- 
mission. Twelve days ago, he began to suffer from a 
gnawing pain just above the umbilicus. It came on from 
one to one and a half hours after meals, was severe and 
was somewhat relieved by vomiting but not by food or 
alkalies. He had lost from 20 to 25 lbs. and complained 
of weakness. There v/as a history of dark stools, al- 
though on the day before admission the stool was not 
black. 

Physical examination revealed no masses or tenderness 
when the abdomen was palpated. Rectal examination 
was negative. The provisional diagnosis v/as carcinoma 
of the stomach. 

The radiologist's report dated May 28, 1941, was as 
follows: “A narrowing of the pyloric region due to the 
presence of an ulcerating neoplasm.” Another series was 
made on June 4, 1941, and now a juxta-pyloric ulcer on 
the gastric side of the lesser curvature ’.vas diagnosed. 
The possibility of an associated malignancy was con- 
sidered. 

Gastric analysi.s . — fa.sting specimen — free HCL — 40 
tuiitr. total HCL — 50 units, 

Gastn^scopic ex.'imination on .lune 7, 1941: 

The pyloric opening wan seen contracting and relaxing 
tKirnuilly. On the lesser cujw.-iture. in t!)e prc-pyloric 
rerinn, tiiere •-vas three supc-rficinl erosions, linear in 
;hr-pe, with exfjdnte in their hus.e? and radiating toward 
the pyloric opening, Tiicse lesions did not .appear to be 


malignant. The rest of the mucous membrane of the 
stomach showed evidence of advanced hypertrophic gas- 
tritis. 

The patient was kept on an ulcer regimen and another 
gastroscopic examination was made on June 14, 1941. 
The superficial erosions originally seen through the gas- 
troscope were not found at this examination (probably 
healed). The hypertrophic gastritis was considerably re- 
duced. 

In view of the clinical impression and X-ray findings, 
a laparotomy was performed. A small, hard, indurated 
area about % cm. in diameter was found on the anterior 
wall in the pyloric end of the stomach and a similar 
palpable area on the posterior wall in the pyloric end of 
the stomach. The area on the anterior wall v/as grayish- 
white. This was suggestive of a benign pre-pyloric- ulcer. 

Th'e pathological diagnosis was benign gastric ulcer, 

COMMENT 

The surgical as well as the pathological fiiiflings were 
consistent with the gastroscopic report. This is an in- 
teresting example where the gastroscope was the only 
instrumental method that revealed the true nature of the 
di.sease. 

Case 6. J. T., female, age 52, Porto Rican, housewife, 
was admitted to the Cumberland Hospital on April 29, 
1941, stating that for an indefinite period of time she had 
suffered from epigastric fullness and excessive belching 
after meals. In th'e last month she had suffered from 
anorexia and lost 20 lbs. Three weeks ago, she noticed 
black stools. For the past three days, she has had sharp 
epigastric pains and vomited mucus. On the day of ad- 
mission, she vomited about “two glasses of bright red 
blood” and showed symptoms and signs of anemia. Al- 
coholism was admitted. 

Findings on examination: 

Tenderness was elicited in the epigastrium and in the 
left lower quadrant. Rectal examination v/as negative. 

Clinical impressions: 

1. Alcoholic gastritis. 

2. Cirrhosis of the liver with oesophageal varices. 

3. Bleeding peptic ulcer (probably arteriosclerotic), 

4. Gastric malignancy. 

Fluoroscopic examination of the gastro-intestinal tract 
on May 7, 1941, failed to show evidence of an ulcer of 
either the stomach or duodenum. Radiographic examina- 
tion, however, revealed a penetrating ulcer on the lesser 
curvature, high up in the body of the stomach. 

Another fluoroscopic and radiographic examination of 
the stomach and intestines done on May 14, 1941, v/as 
entirely negative. 

Gastroscopic examination on May 17, 1941, revealed 
the mucous membrane in the body of the stomach to be 
hyperaemic. On the lesser curvature there v/as a small 
lesion, sharply outlined, about % cm. in diameter with 
a greenish gray base. From the gastroscopic point of 
viev/, v/e were dealing with a definite benign ulcer. 

Laboratory findings: 

Analysis of the gastric contents revealed the fasting 
specimen — free HCL — 0 units, total HCL — 25 units. 
The specimen after histamine — free HCL — :25 units, 
total HCL — 40 units. The stool examination on May 8, 
1941, v/as negative for occult blood, 

COMMIvN'J' 

In this aise, the rcj)orts of the radiograpliic .studies 
of the sfom-ich and intestines on two sejjarafe ocrasioris 
were contradictory, 'fhe gastroscopic examination 
clearly rcve;dcd a 1/enign nicer on the lesser curvature 
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in tlic body of the stomach. 'J'iiis was the only diagnos- 
tic procedure that reflected tlic true state' of facts. 

Case 7. E. M., age 58, male, single, white, undertaker, 
was admitted to the Cumberland Hospital on October 25, 
1940. Two months ago the patient began to sufTer from 
intermittent abdominal pains beginning around the um- 
bilicus and radiating over the entire abdomen. This was 
accompanied by Joss of weight and appetite. In the past 
three weeks, the pains became severe and constant, some- 
wliat relieved by belcliing and flatus. The pains were 
worse at night and relieved moderately by the intake of 
milk. During this time, the patient vomited daily after 
meals. The vomitus was described as foul-smelling and 
contained some fragments which resembled “coffee 
grounds'’ but no gross blood. Milk and eggs were re- 
tained bj' the stomach. The patient also complained of 
moderate constipation and noticed black stools during the 
past week. Alcoliolism was admitted. 

Physical examination was practically negative. 

The clinical impressions v/ere: 

1. Generalized arteriosclerosis. 

2. Chronic alcoholism with alcoliolic gastritis. 

3. Po.ssible carcinoma of the .stomach. 

Laboratory findings; 

Gastric analysis of fasting specimen on November 1, 
1940, free HCL — 0 units, total HCL — 5 units. The spec- 
imen after histamine — free HCL — 35 units, total HCL — 
45 units. Blood was positive in all the specimens. Analy- 
sis of the gastric contents done on November 7, 1940, 
revealed no free HCL even after histamine was given. 

Fluoroscopic and radiographic study of the gastro- 
intestinal tract done on October 30, 1940, was suggestive 
of carcinoma on the les.scr curvature of the stomach in 
the prc-pyloric region with letention of a half of the 
barium meal on the G hour examination. 

Gastroscopic examination on November 9, 1940, re- 
vealed a lesion in the pro-pyloric region on the lesser 
cuiwaturo, the size of a dime with a grayish green base. 
Its borders w'cre at the same level as the I’cst of the 
mucous membrane, which was edematous and hyper- 
aemic. The remainder of the stomach was normal. The 
gastroscopic impression was malignancy of the .stomach 
in the operable zone. 

The patient refu.sed surgery. He was discharged from 
the hospital on November 12, 1940, condition improved. 
The patient continued to bo symptom free while reporting 
to the clinic. 

On February 8, 1941, the patient -was gastroscoped 
again and the lesion de.scribed previously was .seen, ir- 
regular in outline with a somewhat nodular base and 
grayish exudate. 

A third gastroscopic 'examination October 11, 1941, re- 
vealed a lesion which was smaller than the one above 
described, the borders of which were sharply outlined. 
It was located in the pars media rather than in the pre- 
pyloric region. The question of an independent, old. 
beniga ulcer had to bo considered. 

Radiogi’aphic studies of the gastro-intestinal tract on 
.January 21, 1943, .suggested malignant infiltration along 
the lesser curvature of the pre-pyloric region and evi- 
dence of an old, benign ulcer along the lesser curvature 
of the body of the stomach. 

The patient was readmitted to the hospital on Novem- 
ber 8, 1943. A month ago his gastro-intestinal symptoms 
became aggravated, resulting in loss of weight. Ho also 
complained of pains in the chest. 

X-ray studies of the gastro-intestinal tract done on 
November 29, 1943, revealed the previously reported, 
penetrating ulcer in the pars media on the lesser curva- 
ture of the stomach still pre.s'ent.-. No mention; was made 


of the malignant infiltration of the pre-pyloric region. 
• An X-ray of the chest taken on November 21, 1943, 
showed metastatic lesions in both lungs. 

The patient became mentally disoriented and was 
ti'ansferred to a state institution. 

The report of the Creedmoor State Hospital was as 
follows; 

X-ray of the chest on December 23, 1943, showed two 
circumscribed areas of con.solidation, one in each lung. 
The one in the right lung had an area of decreased dens- 
ity in its upper portion, suggesting a cavity. 

Radiographic examination of the gastro-intestinal tract 
on January 7, 1944, showed no defect in the stomach or 
intestines. 

The provisional diagnosis was cancer of the lungs W'ith 
encapsulated pus. The patient died January 29, 1944. 

An autopsy was performed and the important finding 
was primary carcinoma of the lungs proven microscop- 
ically. The gastro-intestinal tract showed no evidence 
of gross pathological findings. 

COMMENT 

'riii.s is a striking instance where clinical and radio- 
graphic studies, as well as gastroscopic examinations 
failed to tlirow light on what this man was suffering 
from. 

Case 8. C. O., age 41, white, male, laborer’, was ad- 
mitted to the Cumberland Hospital on July 4, 1940, com- 
plaining of "burning pains’’ across the abdomen, just 
below the 'epigastrium, for the past 14 days. The pains 
was accompanied by nausea without vomiting. They 
occurred one hour after meals and were promptly re- 
lieved by food, milk or bicarbonate of soda. His stools 
were tarry until two days before admission to the hos- 
pital. The appetite was good. For many years, he had 
sufTered intermittent attacks of dyspepsia and pain after 
meals. 

On physical examination the patient was markedly 
pale. Palpation of the abdomen disclosed tenderness at 
a point midway between the xiphoid and umbilicus. 
There was voluntary rigidity to the left of the epigas- 
trium. The provisional diagnosis was bleeding peptic 
ulcer with secondary anemia. 

Fluoroscopic and radiographic examination of the gas- 
tro-intestinal tract on July 11, 1940, was negative. Ex- 
amination of the stools for occult blood was positive. 
This became negative at a later date. Gastric analysis — 
fa.sting specimen — free HCL — 0 units, total HCL — 15 
units. Specimen after histamine — free HCL — 15 units, 
total HCL — 25 units. Blood studies showed evidence 
of secondary anemia. 

Gastroscopic examination on July 20, 1940, revealed 
the angulus and pyloric opening somewhat eccentric. The 
mucous membrane in the pre-pyloric region was atrophic 
with mucus adherent to it. On the lesser curvature, 
toward the posterior wall, there were two shallow ero- 
sions surrounded by hyperaemic mucous membrane. No 
bleeding was noticed over these erosions. The gastro- 
scopic impression was atrophic gastritis with superficial 
mucosal erosions. 

COMMENT 

'J'liis case illustrates that the cliagno.sis of gastritis 
with superficial mucosal erosions as well as simple gas- 
tritis can he made only by gastroscopy. 

Case 9. C. N., age 43, white, male shipfitter, was ad- 
mitted to the Cumberland Hospital on November 7, 1944. 

For the past three- years, the patient suffered from epi- 
gastric pains which radiated to the back and chest. The 
pains were more or less constant without any relation 
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to food and became progressively worse in the past few 
weeks. His appetite was poor and there was a weight- 
less of 20 lbs. The bowels moved daily with no evidence 
of bleeding. There was a history of vomiting occasion- 
ally after meals. 

Physical examination revealed tenderness over the en- 
tire abdomen. The provisional diagnosis was gastric 
malignancy. 

Laboratory findings: 

Blood study showed evidence of secondary anemia. 
Analysis of the gastric contents revealed the fasting 
specimen — free HCL — 0 units, total HCL — 8 units. 
The specimen after histamine — free HCL — 70 units, 
total 74 units. The stool examination was positive for 
occult blood. 

Fluoroscopic and radiographic examination of the gas- 
tro-intestinal tract on November 14, 1944, revealed a 
penetrating ulcer on the lesser curvature in the pars 
media of the stomach. This was interpreted as a possible 
malignant ulcer. There was a 50% gastric residue on 
the 6 hour film. 

Gastroscopic examination on November 18, 1944, dis- 
closed a lesion on the lesser curvature in the body of the 
stomach, the size of a split pea, the borders sharply 
outlined and the base grayish in color. The mucosal 
folds were radiating toward the lesion. The gastro- 
scopic impression was a penetrating, benign ulcer. 

The patient was operated upon November 29, 1944. The 
findings were as follows: 

A chronic, bleeding gastric ulcer along the lesser curva- 
ture of the stomach. This ulcer was penetrating and 
adherent to the pancreas. 

The pathological report was chronic (peptic) ulcer of 
the Stomach. 

COMMENT 

This case was diagnosed both clinically and roent- 
genologically as gastric malignancy. The gastroscopic 
impression of penetrating, benign ulcer of the stomach 
was consistent with the surgical findings and the patho- 
logical report. 

Case 10. L. B., age 31, male, white, salesman, reported 
to my office on December 8, 1942, complaining of ab- 
dominal pains of three months duration. At first the 
patient interpreted these as hunger pains. Later on, 
the pains occurred daily; at 11 A. M., at 3 P. M., and 
awakened him at night. At times the pains were relieved 
by milk or food. His appetite was good. Pyrosis was 
present only when he had the pains. The bowels moved 
daily. There was no history of nausea or vomiting. 

Physical examination revealed nothing abnormal ex- 
cept for tenderness in the epigastrium. 

The clinical impression was peptic ulcer (duodenal) or 
possible gall-bladder pathology. 

Prior to his visit to me, he had had a roentgenographic 
study of his gastro-intestinal tract which was reported 
as negative. 

The stomach and duodenum were again X-rayed on 
January 15, 1943. The films showed a penetrating ulcer 
on the lesser curvature of the body of the stomach. The 
stool examination for occult blood, with the patient on a 
meat free diet for 72 hours, was positive. 

Complete bed rest and ulcer regimen were instituted 
and on February 8, 1943, the stool was still positive for 
occult blood. Abdominal e.xamination at that time re- 
vealed a lender snass in the epigastric region. As a 
result of these findings, liie diagno.sis of gastric malig- 
nancy was considered and the patient was admitted to 
Uie Brooklyn Jewish Hospital on B'ebruary 15, 1943, 
Gastrc.^eoplc e.xamination on February 19, 194.3, dis- 
closed the foilov/ing: 


The angulus and pyloric opening were seen. The muc- 
ous membrane in that area was edematous, thickened 
and hypera-emic. In the antrum, extending to the body 
of the stomach, one could see a linear thickening, cord- 
like projection, nodular in appearance, with hemorrhagic 
areas in the same vicinity. The gastroscopic picture cor- 
responded to one of the cases described by Schindler (7) 
and interpreted as lymphoblastoma of the stomach, A 
diagnosis of lymphoblastoma or lymphosarcoma was 
tentatively made. 

A fluoroscopic and radiographic examination of the 
gastro-intestinal ti'act was made on February 18, 1943. 
The findings, reported at a later date, were suggestive 
of lymphosarcoma. 

Laboratory findings: 

Gastric analysis — free HCL — 0 to 40 units, total HCL 
— 18 to 65 units. All gastric specimens were positive for 
blood. Stools examined for occult blood on two occasions 
were positive. Red blood cell count and hemoglobin were 
indicative of secondary anemia. 

The patient was operated upon on February 26, 1943, 
and a subtotal gastrectomy was done. 

Pathological diagnosis: Resected stomach — lympho- 
sarcoma. 

The patient made an uneventful recovery and was 
discharged from the hospital March 20, 1943, for follow- 
up in the gastro-intestinal clinic. He was also referred 
for radiotherapy. 

Radiographic study of the stomach and intestines on 
May 18, 1943, showed a gastrectomy with only the cardiac 
end of the stomach remaining. The barium poured read- 
ily through the ostium into the jejunum, the coils of 
which filled well. The progress of the meal at the six 
hours was normal. 

The patient has been symptom free. His appetite has 
been good and he has been gaining weight. 

COMMENT 

The above reported case was extremely interesting 
from the clinical, roentgenological as well as from the 
gastroscopic point of view. The age, the rapid clinical 
developments, persistence of occult blood in the stools, 
the failure to respond to strict ulcer regimen, the rapid 
radiographic changes and the gastroscopic findings 
made the diagnosis of lymphosarcoma possible. 

SUiMMARY AND CONCLUSION 

1. A reference to the indications, contra-indications and 
dangers of gastroscopy is presented. 

2. Ten cases were selected from more than two hundred 
patients that were gastroscoped, some of them more 
than once. 

3. Each of the cases reported, represented a clinical as 
well as roentgenological diagnostic problem. 

4. All but tv/o of the patients, No. 6 and 8, wei’e either 
explored surgically or came to post-mort'am examin- 
ation. 

5. In eight of the cas’e.s, the gastroscope proved to be 
of definite value in establishing the diagnosis. In 
two cases, the gastroscopic examinations failed in 
making the diagnosis and the clinical and radio- 
graphic examinations had likewise failed, 

6. Many of the indications for gastroscopy are borne 
out by the cases reported. 

7. It should be emphasized that gastro.scopy is a val- 
uable aid in diagnosing gastric lesions only in con- 
junction with a ’.veil taken history, phy.sical examin- 
ation. radiographic study and other laboratory data. 
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Pruritus Ani; A Review of Oral Therapy 

By 

LAURENCE G. BODKIN, M. D. 

IIROOKI.VN, X. Y. 


I X THE original article on oral therapy for pruritu.s 
ani, (1). 42 cases were reiiorted by the author 
and tlieir progress described. Sodium dilantin, (di- 
plienylhydantoin), employed originally in. treatment of 
cpilejisy, and taka-diastase, gr. V ; novatropin, gr. 1/24; 
phcnobarbital, gr. 1/3 and sodium dilantin, gr.lss was 
given four times per day, (one before each meal and 
one before retiring). 2 MI cleansing of the .skin with 
soaj) and ivater was stopped ; only olive oil or va.scline 
were used. Olive oil was employed to remove old 
vaseline. Bed clothes and underwear were laundered 
specially with mild soaps. Supplemental management 
included avoidance of alcohol, mineral oil, condiments 
and fried food. Occasional saline enemas were ad- 
vised, In the office a twenty-five per cent silver nitrate 
solution was applied to fissures. 

This routine, which represented the result of .several 
v'ears study of the problem, was applied to forty-two 
cases, most of whom responded satisfactorily in a short 
time. Since then, more cases have been added. It is 
now possible to review this method of treatment, with 
a follow-up on the earlier cases and observations on 
more recent ones. 

The form of therapy used in this series has differed 
from others, in that it is oral and directed at the most 
likel)' site of origin of the condition, the nervous system, 
cmiiloying drugs which are used in the treatment of 
epilcp.s}'. It contrasts definitely with local anal and 
perianal approaches heretofore employed with little, if 
any success. 

, The follow-up on the earlier cases brought out in- 
teresting and useful information. It .showed that the 
medication must be used in considerable strength to 
bring about definite changes; must be continued for a 
long time; and that patients have to be guided and 
frequently observed until a good result has been ob- 
tained. It also .showed that recurrences were not as 
common as had been originally predicted. There were 
some recurrences, however, and a few failures. 

Many cases re.spondcd in a surprisingly short time. 
In rare in.stanccs some even cleared up in a few days 
or weeks. Even the average case showed some .symp- 
tomatic relief within a few weeks. No particular 
change wiis noted in the skin at this time. Then came 
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a period of another few weeks, during which the pa- 
tient made more gradual and steady progress. A 
definite change in color of the affected .skin then took 
place. The redness gave way to a bluish tinge and 
this gradually paled until the eighth week, when it 
appeared normal in color. The skin fissures became 
shallow and disappeared as did the adjacent ridges, 
and sleeping was no longer a problem. Shortly after 
this the patient would report “no itch at any time.” 

Difficulties met with were many. It was not found 
possible to merely give the sufferer a capsule and 
thereby relieve him or her of the pruritus ani. It re- 
quired the most careful supervision of details and con- 
stant encouragement to a few who would have given 
up treatment long before results were obtained. These 
people were all of a nervous type and some were diffi- 
cult to manage. As soon as some relief was noted, 
however, they became most cooperative. 

The first difficulty was in the management of the 
drugs. Taka-diastase, aiding starch digestion which is 
often deranged in nervous indigestion, was found to be 
cs.scntiai. A high B coli count in the stool, a consistent 
finding, suggested inability to digest carbohydrates. 
When this ferment was omitted, in three cases, and 
only dilantin sodium administered, no results were ob- 
tained. All three reported partial relief as soon as the 
taka-diastase was added and they then continued on- 
ward to recovery. Novatropin seemed useful as an 
antispasmodic, though not essential. Phenobarbital was 
not required in all cases. It was helpful as a mild 
sedative and has usually been combined with dilantin 
in treatment of epilepsy. 

Sodium dilantin (diphenylhydantoin) is the most im- 
portant element in the formula. It is also the factor 
that has to be regulated most carefully as regards 
results and toxicity. The total daily dose employed 
here, and in epilepsy, is six grains. This is reduced if 
too much sedative effect is noted, a rather rare occur- 
rence; it is a mistake to reduce it too promptly. Other 
toxic manifestations are dizziness, muscular incoordin- 
ation, gastric disturbances, swelling and bleeding of 
the gums, excessive activity, or loss of weight. A rash 
appeared in three cases, although phenobarbital had not 
been included in the prescription. 

Muscular incoordination appeared in one of the 
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earlier cases and in three of the latter group. Gastric 
distress was noted a few times and bleeding gums 
once. 

Whenever possible large doses of dilantin are used ; 
small doses producing no effect at all. Toxic symptoms 
were often transient and did not represent a great 
problem. 

With five cases, sodium dilantin could not be used, 
either because of toxicity or its failure to help the con- 
dition. This was discouraging at the time but proved 
to be a most fortunate occurrence. It was true that 
the list of sedatives and anticonvulsants had been 
thoroughly combed and no substitute for sodium dil- 
antin could be found. All other sedatives when pushed 
too far made the patient lethargic, whereas dfiantm was 
useful because of its slight hypnotic effect. When con- 
fronted with this problem it was decided that therapy 
must still follow along the same basic lines. In epilepsy, 
a ketogenic diet is often employed with good results 
but in this rectal condition a high fat diet rvas out of 
the question. Further investigation uncovered the fact 
that glutamic acid, one of the amino acids, is occasional- 
ly used in treatment of petit mal. It is reputed to have 
been of value in decreasing the number of seizures in 
some instances. Therefore glutamic acid was used in 
place, of sodium dilantin in five cases. 

The first patient on whom it was employed showed 
an interesting response. A young man, thirty-six years 
old, exhibited the worst clincal picture among males 
of the entire series. His history of pruritus ani dated 
back four years. He had received X-ray treatments, 
countless local injections and had a bureau drawer full 
of ointments. When seen by me the condition had 
reached the most severe stage, with fissures, redness 
and ulceration spread out over a twcnt\'-four inch circle 
centering on the anal canal. The scrotum was red, 
raw. weeping and e.xquisitely tender. The under side 
of the penis was similarly affected. The patient was 
almost out of his mind and was exhausted from sleep- 
lessness. 

Me wa.*^ given the original medication and routine 
instructions. Me promptly became even more dis- 
tressed. A fine barbital ty])c of rash covered his entire 
body; he .said he had used phenobarbital many times 
Jjcforc this without mijdeasant effects. He was there- 
fore given only taka-diastase gr. V and glutamic acid, 
in 7M> grain tablet.';, four after each meal. Within one 
week a striking change took j)lacc. He estimated that 
barely twenty-five j.'er cent of the itch remained. The 
weeping of the surfaces had indeed stopped, and the 
inflamed areas were <hil! and changing to a bluish tinge. 
Is3 another week the area had grailh' im])rovcd and it 
a]ipeared jjornial at the end of five wcek.s. The itch 
had entirely gone hy then, Tijc Imrbital rash slowly 
di^ap}p;arc<! and seemed unaffected by the thera])y. 
Other'- in ‘his grnuj) recovered hut more .slowly and 
I e ; s i K‘C ta cn la r ly , 

It v.'as felt that glutamic acid might Ih': ti.scful when 
add'-i'I to the original sodium dilaniir) formula. Tins 
wn,*. if; several in.-tance- with good re.-ul*.«. One 

r.vv, lio'.wvcr, l^'r-ame stitsHi worse wlvu! the amino 


acid rvas added, ivith itching more severe than when 
first treated. ^Fithdrawal of this item jiernntted the 
case to go on-to recovery. This reaction is totally un- 
explainable at present. It shmvs again that carefnl 
regulation is required in each instance. 

The most interesting information obtained from the 
discovery of this alternate form of therapy was that 
two drugs, dissimilar in type, could produce the same 
result in selected cases. Sodium dilantin is of consid- 
erable value in the treatment of grand mal epilepsy and 
glutamic acid has been employed mainly in cases of 
petit mal. Each is not particularly effective in the 
other field. Oddly enough this seems also to be true 
in different patients with pruritus ani. Just why this is 
so, is puzzling. It does fix, however, more firml)' the 
rationale of this oral therapy in this difficult and chronic 
rectal condition. It is also interesting to note that some 
of these cases, treated only with taka-diastase and 
glutamic acid, cleared up without the use of any seda- 
tive medication. 

Recurrences are to lie ivatcbcd for and a certain 
number expected because of the very nature of the 
condition as we now understand it. Factors which 
caused the original injury to the nervous S 3 ’stem may 
still be operating. The patient may not have the strcngtli 
or courage to combat conditions which can again “get 
them down." There is also the possibility that the 
nervous .system will react the same way again and 
again, as it does with those who arc "epileptic” 

It was a pleasant surjirise to find that recurrcnce.s 
were not too numerou.s and tliat they were rather easily 
controlled as soon as they appeared. Patients were 
ordinarih' advised to decrease medication and gradu- 
ally stop it, one month after all symptoms bad been 
relieved. They were also told to take their cap.sules 
again promjitly at the first sign of any recurrence. It 
was found that the patient could withstand .severe 
nervous shocks without return of itching, if the perianal 
skin had Ijeen normal for a long enough time. 

Cases which did not respond to treatment were as 
follows; — a young man ivith financial and marital 
troubles who took his medication irregularh” and older 
man with prostatic trouljle who died of that condition 
some months later; a man with gastric ulcers who 
could not continue medication because of the severe 
abdominal distress it caused; a v'oung man working 
under ))ressure sixteen hours a da^-; and one man aivi 
one woman addicted to alcohol. In two instances, about 
to he listed as failures tn'dione was .Miixstituted for other 
anticonvulsants, f^rompt relief was noted and further 
study f>f this drug will he made. This makes a total ,, 
of six cases out of one hundred and .sixteen that failed 
to rc.spond. There were also five cases wlio discon, 
tinned treatment, with unknown results. 

in tlie literature on e[)ilepsy, pruritus ani i,s not me> 
tioned as an associated condition. Nor, in this seric.s < 
cases lui.s q>ilep.sy been recorded. 'Hiere have licen, 
nvunlKW of patients, liowever, who gave histories of 
"nervous lircakdfAvn''. and it i.'- ]»ossii,Ie that a ner 
ologist could Have unearthed nytre <letailed in format 
ni-mg these line-. Japiiep-y is at fcjsi n vague r 
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Patient 

Sex 

Duration 

Recovery In 

Recurrences 

Cause of Recurrence 

I. 

R. A. 

■ F. 

10 yri. 

J2 wks. 

none 


2. 

M. li. 

M. 

4 yrs. 

5 "R-ks, 

none 


3. 

J. 11. 

F. 

2 mos. 

3 wks. 

none 


4. 

M. 11. 

F. 

1 yr. 

2 wks. 

none 


5. 

A. 11. 

F. 

16 mos. 

8 wks. 

none 


(,. 

R. B. 

M. 

16 yrs. 

under tr. 



7. 

M. C. 

F. 

4 yrs. 

16 wks. 

none 


8. 

\7. C. 

M. 

7 yrs. 

2 v/ks. 

none 


9. 

R. C. 

F. 

20 yrs. 

6 wks. 

occasional; slight 


10 . 

J. C. 

M. 

I yr. 

4 wks. 



11. 

C. D. 

F. 

8 yrs. 

4 wks. * 

occasional; slight 


12. 

C. D. 

F. 

many yrs. 

stopped tr. 

none 


13. 

J. n. 

F. 

2 yrs. 

I wk. 

none 


14. 

S. D. 

F. 

iev yrs. 

4 wks. 

none 


15. 

J. D. 

M. 

4 yrs. 

6 wks. 

none 


16. 

A. D. 

F. 

7 yrs. 

under tr. 



17. 

M. E. 

F. 

4 yrs. 

12 wks. 

once 

nerve strain 

18. 

M. E. 

F. 

4 yrs. 

5 wks. 

none 


19. 

D. E. 

M. 

1 yr. 

under tr. 



20. 

11. F. 

F. 

10 yrs. 

4 wks. 

none 


21. 

r. F. 

M. 

2 yrs. 

failure 

recurrences 

working sixteen hrs- per da. 

22. 

E. F. 

M. 

2 yrs. 

3 wks. 

none 


23. 

A. F. 

F. 

7 yrs. 

under ir. 



24. 

A. F. 

F. 

7 yrs. 

2 wks. 

none 


25. 

E. G. 

F. 

10 yrs. 

3 wks. 

none 


2<:. 

J. G. 

M. 

10 yrs. 

8 wks. 

none 


27. 

S. G. 

M. 

7 yrs. 

6 wks. 

none 


28. 

M. G. 

M. 

fcvs- yrs 

5 wks. 

none 


29. 

S. G. 

M. 

15 yrs. 

8-10 wks. 

none 


30. 

G. G. 

F. 

5 yrs. 

. 3 wks. 

none 


31. 

G. G. 

M. 

15 yrs. 

under tf. 

? 

is resident of another city 

32. 

E.H. 

F. 

7 yrs. 

4 wks. 

once 

"nervous upset" 

33. 

F.-H. 

F. 

many yrs. 

2 wks. 

none 


34. 

T. H. 

M. 

2 yrs. 

8 wks. 

none 


35. 

T. H. 

M. 

2 mos. 

2 wks. 

none 


3fi. 

J. H. 

M. 

few yrs. 

3 wks. 

none 


37. 

R. H. 

M. 

3 yrs. 

under tr. 



38. 

E. H. 

M. 

20 yrs. 

10 das. 

none 


39. 

T. J. 

F. 

Many yrs. 

4 wks. 

none 


'40. 

J. K. 

F. 

4 yrs. 

3 wks. 

none 


41. 

J. K. 

At. 

10 yrs. 

2 wks. 

once 

nervousness due to accident in family 

42. 

F. K. 

F. 

7 yrs. 

stopped tr. 

recurrences 

"nervous upset" 

43. 

H. K. 

F. 

4 yrs. 

8 wks. 

none 


44. 

F. K. 

M. 

10 yrs. 

4 wks. 

none 


45. 

J. K. 

M. 

5 yrs. 

4-6 wks. 

none 


46. 

A. K. 

M. 

many yrs. 

partial recovery 


diabetic 

47. 

F. K. 

F. 

many yrs. 

5 wks. 

none 


48. 

F. K. 

M. 

1 yr. 

6 wks. 

none 


49. 

H. K. 

F. 

7 yrs. 

3 wks. 

none 


50. 

G. K. 

M. 

5 yrs. 

3 wks. 

none 


51. 

A. K. 

F. 

20-30 yrs. 

stopped tr. 

itch reduced 

alcoholic 

52. 

S. K. 

F. 

V/i yrs. 

stopped tr. 



53. 

F. I.. 

F. 

7 yrs. 

20 wks. 

none 


54. 

S. 1,. 

M. 

5 yrs. 

4 wks. 

none 

alcohol 

55. 

M. L. 

F 

3 yrs. 

failure 

recurrences 

56. 

C. I,. 

M. 

10 yrs. 

1 wk. 

none 


57. 

11. L. 

F. 

many yrs 

6 wks. 

none 


58. 

F. L. 

M. 

- 5 yrs. 

8 wks. 

none 


59. 

V. I.. 

F. 

several mos. 

under tr. 



60. 

M. L. 

F. 

S-IO yrs. 

3 wks. 

none 


61. 

M. -M. 

I'. 

2 yrs. 

4 wks. 

none 


62. 

M. M. 

F. 

7 yrs. 

8 wks. 

none 


63. 

M. 

M. 

30 yrs. 

failure 

recurrences 

alcoholic; discontinued tr. 

64. 

R. M. 

F. 

4-5 yrs 

3 wks. 

none - 


65. 

T. M. 

.\I. 

10 yn. 

3 wks. 

none 

J 
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but win have to .serve until a Ifcltcr one i.s given Us. 
It has been dcfiuttl by l.tiiuos (2) as ''parovy-iii.al 
ccrcliral d^’.srliyihmia'', and he Iwlieve.s tliat it is tine to 
n ]>eculiar cliemical or phy.sico-chcniical con,-.titulion of 
neuron cells wliich causes various cell clusters to di.s- 
charge at a rate, and with a voltage, that is Itoth ab- 
normal and functionally dcva.staling. lie notes that ati 
accumulution of ketone acids in the blood exert.s a 
soothing influence on nerves, as do .sedatives. It is 
remarkable that the therapy, if not the entity, of pruri- 
tus ani is now found to parallel closely that of grand 
nia), petit nial and psvchoniotor seinires. This opens 


up a large new field for investigation. 

< >nd therapy has proven satisfactory in <■> nuny 
eases of pruritus ani that 1 believe it ran lie eniplovcd 
ns a Ici.siV treatment for thi.s disease. 

8WI.V.ARV 

1. f)rni therapy was u'etl in 116 ca-es of pniriui? 
ani, 

2. A fonuiila containing taka-diastase and diphenyl- 
hytlantoin (sodium ililanlin) vvas used in tnOsl 
casf.s. Xcitlier dnig was efTcctive alone. 

3. Cilutnmic .acid, with or without hydrochloric add. 
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was substituted for diphen 3 dhydantoin in S eases; 
used as supplementarv- medication in 24 instances. 
This .suggested that sedation is not always essential. 

4. Of 1 16 cases, there were 6 failures, for which pos- 
sible e.xplanations could be found ; 5 discontinued 
medication; 12 are still under treatment. 

5. Treatment was aimed at the most likeh’^ cause of 
the condition, a nervous state affecting digestion. 

6. Response was prompt in many cases ; successful in 
a large majority; often speeded by the use of Ep- 
som Salts twice weekly. 


7. Recurrences iverc noted in 14 cases; fhe\' were 
again relieved in all but one. 

8. A careful routine must be followed with attention 
to oral medication, diet, laundrv* and protection of 
the skin while changes are taking place; the need 
of constant observation cannot be emphasized 
enough. 

9. The following chart shows the extent of treatment 
required in various cases. 

10. Rei'iew of the literature of pruritus ani still fails 
to disclose mention of therapy’ of this type. 
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Psychotherapeutic Methods in Gastroenterology 

By 

BRUCE C. LOCKWOOD, M. D. 

DETROIT, MICHIGAN 


T N THE FiEED of gastroenterology very many patients 
•^■have some degree or form of neurosis, psycho- 
neurosis or even psychosis in conjunction witli func- 
tional or organic disorders. This has been reiterated by 
Alvarez (1) and others. 

The digestive tract is particularly liable to functional 
disorders of emotional origin, evidenced by motor, 
secretory, or sensory changes. This is because of its 
intimate connection with the involuntary nervous sys- 
tem, which includes the intrinsic automatic plexus of 
itfeisner and Auerbach, the sympathetic and parasym- 
pathetic systems, which differ from each other in 
physiology and drug reaction, and the hyi)Othalamus, the 
real i)rimitive brain, which consists of a group of in- 
terconnecting centers at the base of the brain. It is 
connected with the sjjccial senses and with the cortex 


*From Department of Internal Medicine, Harper Hospital, Detroit. 
Submitted Nos% 8, 1946. 


as well as with the internal involuntarv organs. (2). 

(3), (-4). 

Most psychoneuroses have an.xiety or fear as a chief 
characteristic, very often coupled with chronic resent- 
ment or anger or depression. Less frequent components 
are compulsions, obsessions, and phol)ias. Conversion 
and somatization reactions may cause most any .symp- 
tom group. (5). (6), (7). 

Psychoneuroses develop only in persons with con- 
stitutional hyjjer-irritahle nervous s\'stems (8) who arc- 
con fronted by situations, usually social, economic or 
se.xual with which they cannot cope. 

While such nervous troubles are not new, their itici- 
dence in recent times has without doubt increased. 

It has I'ee.-i stated that this is the golden age of 
p.sychiatry. It should also he stated that it is the golden 
age of the psychoneurotic. The development of l>oth 
have been aided by the fears, anxiety depression and 
insecurity engendered by war.s to prevent wars, and by 
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modern political, economic and social uncertainties. 

The. diagnosis should be made by positive character- 
istics of abnormal behavior rather than by exclusion. 
This can usually be done during the process of routine 
history taking and examination. It must not be for- 
gotten however that behavior disorders are not all of 
psychogenic origin. They may also be caused by 
organic or chemical or nutritional nervous system 
changes, such as seen in lirain tumors, encephalitis, 
cereliral sclerosis, small strokes, (9) general toxaemias 
from infections or chemicals, nutritional changes pres- 
ent in anaemia, vitamin deficiencies, pellagra, low ijlood 
sugar or chlorides, or endocrine disorders as seen in 
thyroid disease and menopause. Meuroses may be of 
somatop-sychic as well as psychosomatic origin. 


TREATMENT 


Psychiatry and psychotherapy are closely related to 
what has lieen known as the “art of medicine.” It is 
an attempt to understand it better, to convert it into a 
science, and to measure it. This is the opinion of 
Palmer ( 10) wdth whom I agree. All physicians have 
always practiced psychiatry and psychotherapy in some 
form or other, good or bad. Not all doctors, however, 
are good psychotherapeutists, many would rather not 
give medical attention to these nervous, time consum- 
ing, often unhappy, often ugly, often unreasonable and 
often aggravating patients. 

P.sychotherapy seldom achieves miraculous cures 
even in the hands of experts, jiopular magazine articles 
notwithstanding. The patient must be coojierative and 
interested as well as intelligent enough to help them- 
selves. 

The following jirocedures outline the things which 
have lieen found to be of greatest value in helping the 
jiatient with jisychogenic disturbances. The methods 
are ijased upon clinical experience together with a 
peru.'^al of psychiatric literature (11) (12) f5) (6) 
(7), In the opinion of this internist they represent 
all that the 'P-sychiatrist has to offer. Individual psy- 
chotherapeutic ability however depends upon an under- 
standing of the “art of medicine.” 

It has been found of value to follow each procedure 
much in the order given, and to discuss each witli the 
patient as far as individually advi.sable. 

1. .V FklENULA' A'PTITUDE. This the psy- 
chiatri.st clioose.s to call “I'he P.sychiatric Ajiproach.” 
d'he patient is very often re.stless, nervous, confiused 
and often critical, irritable or ugly. He should be made 
to feel tiiat the doctor is his friend and is intere.sted in 
i'.elpiug him to rec<tver, rather than that the doctor is 
too busy to listen to his .story. '1 'Ik* patient must not be 
given the "i)rush olT” with a siaj) (jii the Ijack and the 
statement ib.at there is nothing wrong and told to forget 
lus trnuble.s. 


H. UE.'XSSL'kANCE. The best rnea.mre and a 


uece-"ary prelisivinary 
titd pli'. ■’'ical e.' 
torv work, .'j ecird tests 
'h.ouM he rcncated if 


for reasstirance is a pain.stakitig 
■taiiiii'.ation togetljcr with luH^ra- 
i .and X-ray examinations. These 
nccc.^-arv often, enough tc» re- 


-Uf! 


the ikatl-titcg |•a!it■li^, atid rd.-o ctftcn ettough to 


con\ ince the doctor that nothing has been overlooked, 
or has developed since previously examined. The 
anxious skeptical patients can often be reassured re- 
garding their insides only by repeated e.xaminations. 
They often go from one physician to another. I dis- 
agree with the statement by jisychiatrists that only one 
examination should be done else the patient gets liis 
attention fixed on certain somatic complaints. The 
jiatient should be told unequivocally of the negative 
findings and perhaps shown the laboratory rejiorts or 
films in order to be most convincing. 

During the process of routine history taking and 
examination a doctor has an e.xcellent opjjortunitv to 
appraise the patient’s emotional status without the pa- 
tient being aware of such a psychiatric examination. 
It must not be forgotten that many patients are like- 
wise appraising the doctor. 

III. GENERAL MEDICAL TRE.Vi'MENT. Any 
deviation from normal should he treated. A balanced 
diet, adequate hours in bed, proper rest and exercise, 
control of excessive tobacco, coffee and alcohol. .Also 
medical treatment of such things as thyroid or meno- 
pausal disturbances, anaemia, vitamin deficiencies, in- 
fections, etc. Such medical treatment often restore.s 
the patient to such a state of well being that self-confi- 
dence is restored. 

Avoid non-essential surgery. At times, however, 
sinus disease, nasal obstniction’ tonsils, bad teeth, 
hemorrhoids, varicose veins, pelvic lacerations, etc, 
should be corrected. Inferiority comple.xes may also 
be caused by poor hearing, bad eyesight, unsightly 
teeth, a disfigured nose, moles on face, or other defects. 

IV. REEDUCATION. This is stressed in modern 
psychotherapy. When the physician i.s convinced that 
the symiitoms are all, or in part, due to psychogenic 
origin, the following explanation to the patient regard- 
ing their mechani.sm has served a useful liurpose: 

1. The nervous sysrem in the jjrocess of evolution 
has been developed for the purpose of transmitting 
stimuli from one place to another, and to remember 
experiences. It is arranged in nerve bundles throughout 
the body, and has a central switchboard, the hypothala- 
mus or primitive brain, situated at the base of the 
brain. There is also much nerve tissue in the bram 
which has the function of storing and remembering 
facts and experiences and of thinking. The hypothala- 
mus is connected with the brain corte.x, and al.so with 
the .special sense organs of sight, hearing, .sinel! and 
taste, as well as with the internal organs, glands, :^kin 
and muscles. It serve.s to coordinate the workitig.s ui 
the internal organs, witli the emotions and .-jjiecia! 
senses. (13). 

7. There are INHERITED UNLEARNED NHK- 
VOUS BEHAVIOR ACTIVITHvS .-.uch as the Klv 
FLEXivS, INSTINCTS, and normal K.MOTIONS 
which are common to ail families and .species, the .-^ana- 
as there are INHERITED RHVSICAL CHARAC- 
'flvk ISTI CS. Roth arc sulijtct to individna! variation, 
.such as, for exampie, the nervous race iior-x- comR'G'c'l 
with the lazy work horse, 'fhere arc even families o! 
race hrm.-es which run well only on a ilry track (pro- 
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gen^f of Seabiscuit and of Man of War) while other 
families run well on a muddy track (progeny of Whirl- 
away and of Gallant Fox). 

Inherited characteristics are said to he CONDI- 
TIONF,D when they have been influenced by past 
experiences. EDUCATION is a modification of un- 
learned activities based upon memorj' and past ex- 
periences. 

3. EMOTIONS are the organic expressions of the 
INSTINCTS. When thej' arc of short duration they 
are called fear, anger, jov; when of longer duration 
they are called MOODS or TEMPERAMENTS, 
characterized liy anxiety, worry, depression, ugliness 
or unhappiness. 

Diflferent persons may react differently to the same 
circumstances or environment, due to both their in- 
herited variations and to their various past experiences. 
For instance in case of a large group of people attend- 
ing a certain movie or play, some of the group may 
weep, some may laugh, while some may remain un- 
moved. (14) 

4. Every psychic tendenc}’ seeks an adequate bodily 
expression ; such as fear — run, anger — fight, grief — 
weep, joy — laugh, desire for wealth or fame — ambi- 
tion, desire for children (perpetuation of species in- 
stinct) — sex and marriage. 

5. If this external expression of a psychic desire 
is blocked for any reason, such as law, public opinion, 
religion or moral belief, or social taboo, the impulse or 
stimulus may be short-circuited or s\vitched, in the 
hypothalamus, over into the wrong nerve tract and 
hence the emotion finds its expression in the wrong 
part of the body. A simple example would he that of a 
person who has fear of an examination or speech, or 
other ordeal, in which the desire to run away, gets 
switched from the legs to the stomach, bowel or bladder, 
and is manifested in that organ. A more continuous 
fear, anxiety, anger or disappointment may cause a 
more chronic stimulation of various parts of the in- 
voluntary nervous system and he expressed as func- 
tional disorders of the digestive tract, such as hyper- 
acidity, gastric spasm, possibly ulcers, biliary dyskinesia, 
constipation or diarrhea. 

6. The adversities in a patient’s life which have or 
are causing trouble may not always he revealed or may 
be purposely concealed in the patient’s history. Fre- 
quently when a patient has been convinced as to the 
cause and nervous mechanism of his symptoms, he 
himself will recall earlier life episodes or troubles which 
have persisted in the subconscious mind, or he may 
reveal present worries or disappointments previously 
purposely undisclosed. Thus he may see the foolishness 
of his present symptoms. 

7. The patient should learn to ignore minor symp- 
toms and they will disappear. 

V. SUBLIMATION. Psychic tendencies which 
would otherwise run wild and be harmful, are said to 
be sublimated when such energy is put to some harm- 
less, useful, entertaining, social or educational use. 

Mo.st psychoneurotic people are selfish and self- 


centered, tliey are thinking mostly of themselves and 
of their own present and future well being. They are 
filled with anxiety or disappointment. Sublimation is 
a means of helping them to get their minds off them- 
selves. 

This method of mental prophylaxis and therapy is 
most important and its possibilities for good should be 
given much study by ever>' physician. It includes the 
study of subjects advisable in the art of living, as well 
as being helpful in smoothing troublesome mental ad- 
justments. A study of these possibilities should be of 
i-alue and a pleasure to the physician himself, as well 
as a help to his patients. Sublimation includes the 
stud}' of such subjects as book-collecting, stamp- 
collecting, sea-sbell collecting, scrap books of various 
subjects, literature, history, travel, astronomy, geology, 
botany, biolog}', photography, painting, music, cooking, 
house-keeping, sewing, dress designing, milliner}', land- 
scaping, gardening, farming, group activities in club, 
lodge or churcb, religion, painting, music, or sports, 
such as golf, bowling, fishing or hunting. 

The individual patient should consider all possibilities 
and then take up one or two of them with determination 
to put all surplus time and energ}' into a thorough 
study of the subject. 

It is often very difficult to get these self-centered 
worried people interested in anything else than them- 
selves or their insides. This again is the art of medi- 
cine. 

VI. ENVIRONMENTAL CHANGE. Man -can 
usually adjust his environment, surroundings, or situa- 
tion to fit his desires or abilities. At times, however, 
he is unable to do this, or to make a decision as to 
changes, it is then that a COMPLEX arises. In such 
situations the physician can often be of serv'ice with 
adwee regarding environmental changes in connection 
with type of work, climate, location, marital troubles, 
marriage or divorce, use of contraceptives, or living 
within income. 

VII. RELAXATION. Most patients with gastro- 
intestinal psychosomatic reactions are ner^'ous, tense 
and anxious. Alvarez has noted that these patients 
have hyperactive deep reflexes. (15). 

Such patients need to learn how to relax. The 
following suggestions to the patient, typed and with 
instructions to read daily and memorize, has been found 
useful. 

RELAX 

1. Do not take life too seriously. 

Do not be an idealist. 

Things will not matter much ICX) years from 

now (16). 

Let the other feUow worry. Don’t give a damn. 

It is bad to continuously strive, even in a good cause. 

2. Do not try to win or be the best. 

Resign unnecessary obligations, work and commit- 
tees. 

3. Learn to relax and rest at every opportunity. 

You will do more work better if you do not hurry. 
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Book Reviews 


Gaslroenierology in General Praciice. By Louis Pelner, 
M.D. Pp. 285, (7.50) , Charles C. Thomas, Spring- 
field, Illinois, 1946. 

While tliis book is adequate in its coverage, it is 
possibly .too tabular to constitute a flowing style. There 
are- few statements wliose validity can l)e challenged. 
Above all, the text is. perfectly adapted to quick refer- 
ence by the busy general practitioner and it is pre- 


eminently practical, in that the various forms of treat- 
ment are stressed. Where diets are advisalfle, these 
are always placed plainly in the text. The color plates 
(20 in number) are beautiful and instructive and the 
entire book is profusely illustrated. X-ray, gastroscopic 
and laboratory techniques arc described. As an e.xample 
of the publisher’s art, it is a collector’s piece. The book 
can be recommended especially to medical students. 
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CLINICAL MEDICINE 

Stomach 

CoNTK, A, N. AND McNally, J. T. ; Congcniia\ hy- 
pertrophic pxloric stenosis. (Arch. Pediat., V. 63, p. 1, 
1946.) ' . 

A total of 30 cases (27 boys, 3 girls) are reviewed. 
Constipation was present in 29 of the children and 27 
had vomiting of the projectile type. No tumor was 
palpable in 19 cases, but was paljiated in 8 cases; 3 
cases were doubtful. Operation (Rammslcdt method) 
improved 14 cases and 10 recov^ered. Too early feed- 
ing after operation or too rapid increase in the con- 
centration of milk mixtures after operation resulted in 
vomiting. — G. Klenner. 


Bowel 

Cooke, W. T., Elkes, J. J., Frazer, A. C., Parkes, 
J., P.EKNEY, A. L., Semmons, H. G. & Thomas, G. 
{Anoinalics of intestinal absorption of fat. {Quart. J. 
F. 15, P. -141, 1946. 

The study reported here covers fat determinations 
in stools. of 120 patients and the question of fat bal- 
ance in relation to fat digestion and absorption. In 
normal individuals more than 95 per cent of the 50 
gram fat test meal is absorbed, while in idiopathic 
steatorrhea the average absorption was 73 per cent of 
the test meal. 

Included among the patients were 29 cases of idio- 
pathic steatorrhea, 21 of sprue steatorrhea, 7 of pan- 
creatitis, 2 of lacteal obstruction, and 20 cases due to 
malnutrition, surgerj', or other known factors. Control 
cases were patients having diarrhea without steatorrhea 


and included 15 cases, 12 cases with anemia, and 14 
cases with gastrointestinal conditions. 

Microscopic stool examination was found to be very 
unreliable for determining abnormal fat absorption 
even though sometimes fatty acid crystals in excess 
were ’Seen. Gross stool appearance was not reliable 
since stools containing much fat did not always appear 
bulky and pale but frequently appeared normal in color 
and consistency. Neither determination of per cent fat 
in dried feces nor hydrolysis of fat for determination 
of unchanged fats are reliable. The authors think that 
correlating the fatty acids in dietary and fecal fat is a 
good means of determining fat absorption. Differential 
analysis of fecal fat bolds no advantage over the sim- 
pler procedure of using marked meals given betweei 
saline enemas 2, 3 or 4 days apart — M. H. F. Fried- 
man. 


Friedman, S. M.; Position and mobility of the duo- 
denum in the living subject. (Am. J. Anat., v. 79, p. 
147, Jan. 1946. 

The position of the duodenum was studied in ap- 
proximately 450 hospital patients by means of serial 
roentgenograms. The highest point of the first portion 
of the duodenum lies between T12 and L3, with a mean 
position opposite the lower part of L2. The range is 
due in part to migration of the position point with age, 
at a rate apiiroximately equal to one-half vertebra per 
ten years. The duodeno-jejunal flexure was found the 
most fixed point, at LI to L3, and does not shift posi- 
‘tion point with age. Postural changes result in move- 
ments of the duodenum of about 2 vertebrae lengths, 
depending on the size and- fullness of the stomach. The' 


118 


Amcrican' Journal or Digestive Diseases 


VoLUilE n 
Nmnint 3 


duodenal downward excursions seems to pivot around 
a fixed point, the duodeno-jejunal flexure, resulting in 
shortening of the duodenal column. — M. If. F. Fried- 
man. 


Moses, W. R. ; Appendicitis: cliiiicopatliologic study. 
{South Med. J. V. 39, />. 902, Nov. 1946.) 

Obstruction of the lumen of the appendix is re- 
sponsible for the clinical picture seen in cases of “ap- 
pendicitis.” Venous obstruction, edema, and exuda- 
tion of sero-sanginous fluid (levelop to give the appen- 
dix the appearance seen at operation of acute stages. 
The appendix becomes permeable and even in the ab- 
sence of any apparent perforations may permit passage 
of bacteria, thus resulting in localized peritonitis. Un- 
less surgical intervention takes place, the appendix, 
because of the venous occlusion, proceeds to the stage 
of perforation due to devitalization through arterial 
occlusion, thromlxisis, etc. Gangrene will be present 
but may not be extensive if the affectfid blood vessel is 
small. Bacteria are not responsible for the actual per- 
foration; they only determine the presence of peritoni- 
tis, etc., and are to be regarded as secondary invaders. 
— N. M. Small. 


Dunkerley, G. E. : Perforation of ileum in enteric 
fever; notes on 22 consecutive cases. (Brit. Med. J., 
V. 2, p. 454, Sept. 28, '1946.) 

During the decade of 1935-45 there were eleven 
perforations among 1077 cases of enteric fever treated 
in a southern Indian hospital. An additional eleven 
cases of perforation were found among the ambulant 
patients with enteric fever. In these 22 cases the most 
prevalent and constant symptom was sudden severe 
alxlominal pain. In patients confined to bed perfora- 
tion occurred about the tenth day while in ambulant 
patients it occurred within an average of 13 hours. 
Seven of the former and five of the latter died. Opera- 
tion consisted of repair of the rupture with interrupted 
sutures and a continuous seromuscular suture, with 
omentum covering the perforated portion of bowel. 
— F. E. St. George. 


Renshaw, j. F., Kisiiaddon, R. M. and Temple- 
ton, F. E. : Gastrocolic fistula — an experimental study. 
(J. Lab. Clin. Med., v. 31, p. 457, April, 1946.) 

Patients with gastrocolic or gastroenterocolic fistula 
])resent .symptoms consisting of vomiting, nausea, 
diarrhea, Cache.xi and nutritional deficiency may also 
be showm. Shunting of the food out of the stomach 
directly into the colon, by-passing the small lx)wel, is 
the usual explanation for the syndrome. Reflux of the 
colonic contents into the stomach has also been sug- 
gested as the cause of the syndrome. 

The authors studied the flow of a barium meal in 
nine patients and six dog.s with gastrocolic, duodeno- 
colic and gastroenterocolic fistulas. In four patients 
and in the experimental animals most of the meal 
jiassed down by way of the small intestine and not 


directly into the colon. On the other hand, the barium 
was .seen to enter the stomach directly from the colon. 
The authors suggest that the refluxing fecal current 
injures the intestinal and gastric mucosa so that the 
normal jircicesses of ab.sorption and secretion are im- 
paired. — M. H. F. Friedman. 


Pancreas 

Anderson, D. II.: Pancreatic deficiency, (Ant. J. 
Obstet. Gynecol., v. 70, p. 100, Aug. 1945.) 

In infants with congenital pancreatic deficiency there 
is the possibility of immaturity of digestive organs 
other than the pancreas. This results in greater diffi- 
culty in therapeutic control. Lack of previous stores 
of essential food substances, limitations in diet, require- 
ments for maintenance and growth jiose special prob- 
lems in nutrition. In general the caloric intake should 
be high, to allow for the inefficient utilization of the 
food. From 120 to 180 calories jier kilogram are rec- 
ommended. Fat should be low since it is not utilized 
well. Supplementary vitamins are given liberally. 

Respirator}' involvement almost always occurs. The 
prognosis is more favorable if the infant is affected 
after the sixth month rather than earlier. Penicillin 
has proved effective in treating the respiratory infec- 
tion. — G. Klenner. 


Harper, R. A. K. : Some observations on radiology 
of the pancreas. (Proceed. Royal Soc. Med., v. 39, 
p. 534, July, 1946.) 

Examination of the stomach and duodenum is a 
valuable means of assessing the size of the pancreas 
and its relations to the surrounding viscera. Visualiza- 
tion of mucosal patterns, presence of erosions, and 
motility studies on the duodenum may yield important 
diagnostic information. Calcification of the panerps 
and ducts are relatively easy to see. Smooth-filling 
defects of parts related to the pancreas may be due to 
cystic enlargement. The size and position of the cyst 
may be readily determined by the degree of displace- 
ment and the portion of the viscera displaced. Diag- 
nosis of carcinoma of the pancreas may be made by 
noting the deformity produced and the presence of in- 
filtration of the stomach and duodenum. Mere widen- 
ing of the duodenal loop with a pressure effect is ni 
itself not sufficient for diagnosis; the additional factor 
of erosion or invasion of the duodenal wall must be 
jjresent. — F. E. St. George. 


Liver and Gallbladder 

Walters, W. and Hei.m, D. J. ; Structure of d'O 
common and hepatic ducts. (Proceed. .‘Jtaff Meet. Mayo 
Clinic, V. 21, p. 377, Oct. 2, 1946.) 

The degree and extent of complications doe to jiafh- 
ologic narrowing or obstruction of the bile duct systeni 
depend on the degree of stenosis and the nature of 
pathology. Severe continued jaundice with rapidh 
developing liver damage results if the obstruction is not 
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relieved liy surgery, lletween 80 and 90 jier cent of 
llie duct .stricture.s result from injuries in the course of 
operation on the gallbladder or ducts. Prevention of 
injury is possible only through adequate knowledge of 
inflammatory strictures; congenital defects are other 
factors responsible for occlusions of the common ducts. 
— D. A. Wocker. 


iMAizKes, M. ; Empirical tests of liver function. 
{Lancet, v. 2, p. 451, Sept. 28, 1946.) • 

Empirical tests of liver function utilizing excess 
gamma globulin are used to distinguish between jaun- 
dice of parenchymatous and obstructive origin, to assist 
in diagnosis of hepatitis without jaundice, and to follow 
the course of the disease and furnish prognosis. Four 
tests studied in order of their usefulness are: thymol 
turbidity test; cephalin-cholesterol flocculation test; 
colloidal scharlach red test; an dthe Takata Ara test, 
(Britton’s modification). 

The thymol turbidity test is the most simple and 
generally is positive in catarrhal jaundice, subacute and 
chronic hqiatitis, and is negative in bile duct obstruc- 
tion. This test is unlikely to be positive in carcinoma 
of the liver. 

The cephalin-cholesterol flocculation test gives satis- 
factory results in the hands of some workers, but 
variations in reagents give conflicting data. This test 
is usually positive in catarrhal jaundice, subacute and 
chronic hepatitis. 

The colloidal scharlach red test parallels the values 
given with the thymol turbidity test but is more likely 
to give positive results in infectious diseased and rheu- 
matoid arthritis. 

The Takata Ara tests give many false positives and 
are not of differential diagnostic value because they are 
often positive in both parenchymatous and obstructive 
jaundice. However, when this test is negative and 
associated with jaundice, it is probably obstructive in 
origin. 

When duct obstructive jaundice gives positive em- 
pirical tests, serious complications such as infection and 
metastasis are commonly present; however, the latter 
may give negative eiupirical tests. Besides hepatitis, 
positive empirical tests can be given by myelomatosis, 
sarcoidosis, certain types of adeniti.s, rheumatoid arth- 
ritis, sulphonamide poisoning, and infestation b}' certain 
bacteria, protozoa, and viruses. — John L. Weaver. 


Ulcer 

Hodgson, J. R!, Good, C. A., and Hall, B. E.: The 
roentgenograpUic aspects of polycythemia vera. {Pro- 
ceed. Staff Meet. Ma\o Clime, v. 21, p. 152, Apr. 3, 
1946.) 

The roentgenograms of 88 ca.ses of polycythemia 
vera were analyzed in an attemi)t to determine whether 
any changes in skeletal structure occurred which could 
be designated as characteristic of the disease. Incidental 


to this study were roentgenologic observations on the 
gastrointestinal tract. 

The gall blaflder roentgenograms did iifjt show any 
relation to the jtolycythemia. 'I’he incidence of peptic 
ulcer in these patients was found 'to lie slightly less 
than 8 jter cent as comjmred with the incidence of 2.5 
to 3.0 per cent in the normal jtopulation. However, 
there is still insufficient evidence to establish a definite 
cause and effect relationship between jtolycythemia and 
duodenal ulcer. — D. JK. Wocker. 


Schmassmann, Hector: The medical treatment of 
ulcus vcntriculi and ulcus duodeni with a preparation 
obtained from the gastrointestinal tract. (Schweiz. 
Med. IVochcnschr., v. 74, p. 576, May 27 , 1944.) 

Fifty cases of gastric and duodenal ulcer were 
treated in the Cantonal Hospital of W’interhauer with 
a preparation from the mucosa of the hog's gastro- 
intestinal tract. When treatment was effective the fresh 
ulcer niche disappeared in three weeks. In gastric 
ulcer patients, and in patients with gastritis, the hyper- 
acidity was decreased l)ut in patients with duodenal 
ulcer the acidity of the gastric secretion was increased. 
No demonstrable effect was noted in cases requiring 
surgical intervention. About half of the patients suf- 
fering relapses were improved again following another 
course of theraj))'. The extract was given parenterally. 
— M. H. F. Friedman. 


EXPERIMENTAL MEDICINE 

Physiology 

Pennington, Haney, and You.mans: Effect of 
distention of jejunum upon tonicity of the cardia of 
the dog. {Proc. Soc. Exper. Biol. Med., v. 62, p. 140, 
June, 1946.) 

By using trained dogs with Thiry jejunal fistuals 
and esophageal fistulas, the effect of jejunal distentioji 
on the tonus and motility of the cardiac sphincter was 
studied. Recordings were made of the tonus shifts in 
the jejunum and in the cardiac sidiincter by means of 
inflated balloons and a tambour recording arrangement. 

The cardiac sphincter was relatively insensitive to 
jejunal pressure changes. If sharj) distention of the 
jejunum was applied for a period of 1-3 seconds, re- 
laxation of the cardiac sphincter was noted. Prolonged 
distention (10 seconds) or alternate rajiid distention 
and relaxation failed to affect the results. The original 
state of tonus of the jejunal loop determined the 
amount of distention necessary to jiroduce cardiac re- 
laxation. The cardiac rela.xation produced by jejunal 
distention was at least half of the maximal relaxation 
during deglutition. Normal tonus returned in 15-.30 
seconds. Jejunal distention was followed by no nausea 
or vomiting unless the internal pressure reached 60-80 
mm Hg. 

The authors conclude that while the cardiac region 
is relatively insensitive to distention of a short jejunal 
segment, cardiac relaxation without nausea may occur 
following distention. This is due to refle.xes over un- 
known pathways. — J. Moffitt. 
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Pathology 

PIerbut, P. a., Watson, J. S., and Perkins, E.: 
Hepatic and renal necrosis in alloxan diabetes of rab- 
bits. {Arch. Pathol., v. 41, p. 516, May, 1946.) 

A single intravenous injection of alloxan, 200 mg 
per kilo, was given to 30 rabbits. In 14 of the 25 
animals (56 per cent) that died within 30 days, necrosis 
of the proximal convoluted tubular epithelium similar 
to that produced in bichloride poisoning was found. 
Uremia accompanied 8 of the 14 rabbits in the terminal 
stages. In 10 rabbits (out of 11) that died within 
the first four days there was found extensive necrosis 
of the peripheral portions of the liver lobules. In the 
pancreas the islets of Langerhans which become necro- 
tic disappeared, probabl}' as the result of proliferation 
of adjacent acinar cells rather than the result of mere 
resorption of the detritus of the collapsed "unsup- 
ported" islet cells. — G. Klenner. 


Pathological Chemistry 

Stokes, G. D., Gambill, E. E., and Osterberg, 
A. E. : The methylene blue test for bilirubinttria : clin- 
ical and- spectrophotometric observations. (Proceed. 
Staff Meet. Mayo Clinic, v, 21, p. 267, Jidy 1946.) 

The nature of the methylene blue test for bili- 
rubinuria was studied with the view of correlating 
the intensity' of the reaction u-ith the degree of 
hyperbilirubinemia. No perfect correlation was 
found when serum ^vas used. When urine with 
artificially produced bilirubinuria was used the te.-^t 
became positive at a concentration of 2.0 mg. biliru- 
bin jier 100 cc, of urine. The color reaction is prob- 
ably not due to some specific chemical reaction but 
to a blending of blue and yellow colors. 

— H. Stilyung 


MISCELLANEOUS 

FR.Are, G. S. : Digestibility of human foods and an- 
imal feeds as measured by digestion experiments with 
rats. (Bull. Tc.vas Agric. B.rpt. Sta., v. 675, p. 1, 1945.) 

The energy values of animal feeds and human 
foods were determined in 508 tc.sts on rats and the 
results are comjiared with those previously obtained 
on chicken.s and M'ith those reported on humans. 
The rats digested slightly less protein from the 
animal feeds and slightly more from the human 
foods than did the chickens, but less fat, more crude 
fiber and more nitrogen-free extract than chickens. 
Digestibility of jirotein and of nitrogen-free extract 
averaged practically the same for both rats and hu- 
mans, but the digestibility of fats averaged a little 
lower in rats tlian in humans. Digestion experiments 
with rats appear to lie a good measure of human 
digestibility. 

— Courtesy of Biological .Abstracts. 
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Kroger, W. S., and DeLee, S. T.: Psychosomatic 
treatment of hypcrcme.sis gravidarum. (Am. J. Obstet. 
Gynecol., v. 51, p. 544, 1946.) 

.A series of nineteen women having intensive 
flouts of vomiting and nausea were subjected to 
hypnosis. The patients had not responded previ- 
ously to other forms of therapy. The hypnosis was 
combined with cither psychoanalysis or direct sug- 
gestion. Seventeen of the patients were completely 
relieved. The authors believe the method brings to 
the surface latent psychogenic factors responsible 
for the nausea and vomiting. The therapy acts by 
raising the vomiting threshold or by inhibiting the 
higher sensorium from visceral stimuli. The women 
developed nausea and vomiting as an unconsdous 
expression of rejection of the jiregnancy state or 
else believe that nausea and vomiting are necessary- 
adjuncts to the pregnancy state. — I. M. Thenne. 


Frank, E. : Allo-van Diabetes. Turk Tip Cemiycti 
Meemuasi, Vol. 12, No. 6, pp. 174-183, IP46. 

Alloxan diabetes was produced in rabbits. Silver 
impregnation of the islets showed that the beta cells, 
in which insulin is produced, were entirely lacking. In- 
jections of insulin corrected the hypoglycemia but not 
the microscopic picture. Author believes that alloxan 
may be produced in the human body and cause diabetes. 

— 0. Felsenfeld. 


Hrdlicka, j. and Rovicnsky, E. : Adenomatous 
Polyp of the Duodenum. Lekarske Listy, Vol. 1, No. 
20,'pp.'476A78, 1946. 

A case report. The symptoms were those of a duo- 
denal ulcer but X-ray e.xamination permitted to estab- 
lish the diagnosis. Operative treatment was followed 
by cure. 

— O. Felsenfeld. 


Uhlik, F.: Cystadenonias of the Pancreas. Casopis 
Lekaru Ceskych, Vol. 85, No. 33, pp. 1137-1141, 1946. 

Pancreatic cysts are classified as : ( 1 ) parapancreatic 
cysts fhydalidous, lymphangiomatous or dermoidal), 
(2 ) cystic degeneration of the pancreas (Lindau’s dis- 
ease), (3) cysfadenomas. The latter originate Horn 
remainders of Wolff's duct. A successfully operated 
case of cysfadenoma is reported. 

—O. Felsenfeld. 


Mueide, Kuley; Treatment of Ulcerative Colitis 
with Enemas Containing A Vitamin. Turk Tfp Cenn- 
ycti Meemuasi, Vol. 12. No. 8, pp. 266-269, 1946. 

Author believes in the allergic background of colitis 
ulcerosa. A series of 20 to 30 daily enemas containing 
250,000 to 300,000 units of vitamin A in tepid water 
or olive oil was very beneficial for the treatment of 
this disease. The enemas were retained for 10 minutes. 

— O. Felsenfeld. 
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Nutritional Survey At a Children’s Institution; Incidence of Avitaminotic Lesions 

and Effects of Therapy* 

By 

MORTOX S. BISKIXD, M. D. 

NIvW YORK CITY 

and R. R. WILLIAMS, M. D. 

DOIiBS FKRItY, X. Y. 


A XU.MBF.R or nutritional surveys made in recent 
years of groups of children, both institutionalized 
and otherwise, have indicated an unexpectedly high in- 
cidence of lesions of nutritional deficiency among chil- 
dren in many communities, under a varietj' of condi- 
tions, and often regardless of economic status Cl, 9). 

In the investigation to be reported here, an unusual 
opportunity was afforded to study a serie.s of institu- 
tionalized boys in a fairly wide age group (8 to 17). 
The majority came from various parts of New York 
State, the rest from scattered sections of the north- 
eastern portion of the United States. The institution 
itself is situated in open country on a large tract of 
land. Living quarters are in cottages, in each of which 
twenty hoys reside with their supervisors. All the hoys 
were sent to the institution because of behavior prob- 
lems; the institution itself aiforcis them the greatest 
possible physical freedom and a large share in their 
own self-government. At the time this survey was 
begun; there were approximately 425 boys in the insti- 
tution. Of these 183 were included in the study; 167 
were Caucasian, 16 were Negroes. The duration of 
residence of this group varied from three weeks to five 
years. Fifty-three came from the metropolitan area 
of New York City; 79 were from various other parts 
of New York State, 14 from Connecticut, 13 from 
Massachusetts, 8 from Ohio, 6 from New Jersey, 3 
each from Pennsylvania and the District of Columbia, 
and one each from Maine, Illinois, Maryland and .New 
Hampshire. About one-fourth came from self-sufficient 
middle class families; the remainder were less well 
favored economically. 

Each of the hoys in the group of 183 studied was 
examined for signs and symptoms of nutritional de- 
ficiency, with especial attention to deficiency of the 
water-soluble factors, during the .spring and earlj' sum- 
mer of 1945. These children were then given nutri- 
tional therapy for periods up to seven months and 
were re-examined at one or more inter\'als during that 
time. The avitaminotic lesions ^vere recorded routinely 
by color photography under standard conditions of 
exposure and lighting before and after therapy, and 
records of other data w’ere made as indicated in Table 1. 

•From the Endocrine Laboratory and Clinic, Beth Israel Hospital, 
Ne^' York 3, and the Psychiatric Clinic. The Children’s Village, 
Dobbs Ferry, N; Y. 

Submitted Sept. 15, 19 ^ 6 . 


The findings are presented in detail in Table I (see 
page 129), and part of them in graphic form in Charts 
I and II. 

The deficiency lesions were graded as slight, mod- 
erate and severe, indicated by one, two or three plus 
marks in Table I, and by the dotted bars in Charts 
I and II. The latter show proportions of the total 
(indicated by the height of the black bars) made up 
by the stigmas of varying severity. 

Complete theraoy in the form of a vitamin-mineral 
supplement and a fortified vitamin B complex syruptf 
derived from liver extract and yeast autolysate, was 
administered routinely, with minor variations and 
omissions as indicated in Table I. This provided per 
day, on the average, the following nutritional factors: 
thiamine 10.5 mg.; riboflavin 11 mg.; pyridoxine 3.25 
mg. ; pantothenic acid 8 mg. ; niacin amide 70 mg. ; 
ascorbic acid 35 mg. ; choline 4 mg. ; vitamin A 4,500 
units ; vitamin D 640 units, and 8- tocopherol 2 mg., in 
addition to the extract derived from 18 Gm. fresh 
liver, and 3 Gm. autolyzed yeast. The mineral com- 
ponent provided per day calcium 50 mg., phosphorus 
40 mg., iron 15 mg., copper 1.5 mg., iodine 0.1 mg., 
manganese, magnesium and zinc 1 mg. each. 

RESULTS 

A high incidence of nutritional deficiency occurred 
among the boys studied in this series. This was es- 
pecially true of lesions of slight or moderate severity, 
although a surprisingly large number of severe glossi- 
tidcs (classifiable as frank pellagra) occurred in the 
population of this institution. Thus, fifty per cent of 
the boys showed slight glossitis, t\venty-five per cent 
moderately severe glossitis, and fifteen per cent severe 
glossitis. The incidence of other lesions was lower, 
gingivitis about sixty-seven per cent, and cheilosis nine- 
teen per cent. A majority of the boys had symptoms 
referable to the nervous system, such as excessive 
fatigability, hyperirritability, insomnia, headaches, mem- 
ory defect for recent events, peripheral neuritis and 
repeated muscle cramps. 

There was little correlation between the incidence 
and severity of the lesions and the duration of residence 

fAidcd by a grant from the U. S. Vitamin Corporation. 
ttVi-Synrral Capsules and Poly-B Syrup, generously supplied through 
the courtesy of the U. S. Vitamin Corporation. 
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M * 71. of Signs and Symptoms 

of ^utriuional Deficiency at First Examination 



Chart II; Residual Incidence of Signs and Symptoms 
of Nutritional Deficiency after Treatment 
(Average Duration 3.7 mo. - Range 3 wks. to 7 mo.) 



S 05 

in the institution, although striking exacerbation of treated nutritional deficiency to be chronic and cumula- 

lesions ivas observed during the period of the study, tive. 

when therapy was not followed (see Figs. 6, 11 and The major part of the food at this institution is 

12). Likewise, there was little correlation between prepared at a central commissary, the remainder is 

the incidence or severity of the lesions and previous cooked in the individual cottages. Analysis of the 

economic status or geographic origin. However, there prescribed diet at the institution for a period of several 

appeared to be a definite increase in the severity of months during the investigation indicated that the daily 

signs and symptoms of deficiency with increasing age. lists prepared by the dietitian, if 'fulfilled, would have 

This is in agreement with the known tendency of un- provided at least the minimal daily requirement of all 
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A • B 

Fig. 1, — R, M., age l-l (No. JOO). a. Chcilosij involving whole of lower lip. b. Im- 
provement in cheiloiis after 4y* months of therapy. * • 



Fig. 2, — F, M., age 17 (No. 118). a. Fairly severe atrophic glossitis, with Assuring, 
atrophy and inilammafion (dark areas), b. Virtually complete healing of glossitis, 
except for the two transverse fissures at the base (which arc shallower), after 2 months 
of therapy. 



Fig. 3. — R. H., age 16 (No. 65). a. Glossitis with lingual edema (note indentations 
from teeth on the right m.irgin). b. Considerable improvement of the glossitis after 
5 w'ceks of therapy. 
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ftg. 6, D. R., a£c 16 (No. H8). a. Moderate glossitis at first examination, b. Illus- 
trating exacerbation of lesion after 3 months with only occasional and irregular therapy: 
there js some improvement in appearance of central portion of tongue but complete 
papillary atrophy along lateral margins. (Cf.. Figs. II and 12 ) 
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A 
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I'is. 7. — V, H., age U (No. 72), a. Se- 
vere glossitis with sharply demarcated 
area of atrophy on patient's left. b. Im- 
provement in lingual surface after 2 
months of therapy. 


A 



B 

PLATE I. 


Fig. 8. — T. S., age 15 (No. 156). a. Se- 
vere atrophic glossitis. Note sharply 
demarcated area of atrophy in anterior 
portion, b. Healing of glossitis after 5 
months of nutritional therapy. 


A 



B 


Fig. 9. — J. C., age II (No. 19). a. Se- 
vere atrophic glossitis with sharply de- 
marcated area of atrophy on patient’s 
right. b. Glossitis largely healed after 
4 */2 months of therapy. 


tlie known nutritional elements. Ilowever, both careful 
(lue.stioning of tlie lioys themselves and evidence de- 
rived from records of weight during the study, indi- 
cated that major deviations from the prescrilied diet 
occurred regularly, that there was consideraljlc varia- 
tion from cottage to cottage in the foods individually 
prepared, and that tiie caloric value of the diet was not 
adequate for the most part to permit the gain in weight 
normally concomitant with growth. Protein foods a])- 
peared to be especially deficient, mainly because of war- 
time shortages. 

However, even had the diet been optimal, it would 
not have been sufficient to heal the lesions of deficiency 
already evident, since this requires at least from five 
to ten times the amount of the vitamin B factors than 
it is possible to obtain in a normal diet (10). 

Comparison of Charts 1 and II, and of the “before 
and after” pictures in Figs. 1 to 18, shows the effect 
of fairly intensive nutritional therap}' on the indications 
of nutritional deficiency. Not only was there a sharp 
reduction in the incidence of the various lesions, but 
an even more striking shift in the severity' of those 


remaining. Chart II illustrates the fact that all but a 
few of the residual lesions could he classified as slight. 
In the c,\perience of one of us (M.S.B.), had it been 
])ossihle to treat the jjatients on an individual basis, 
varying the amount and kind of therapy to suit the 
individual case, even better results would have been 
j)os.sihle in the time limits of t!ie study. As it was, even 
with the complications afforded by variations in therapy 
resulting from individual aberrations of the boys them- 
selves and from variations in their supervision from 
cottage to cottage, it is evident that mass therapy of 
tlie type here practised can he of great value. 

A.side from changes in the avitaminotic lesions, re- 
corded for tlie most part photographically, an effort 
was made to assay subjective changes. Leading ques- 
tions were carefully avoided. The most common retort 
to the question as to whether any change had been 
noted, was : “I don’t get so tired”, “I have more pep”, 
“I’m not so sleepy during the day”, “I want to go out 
and play now”, or variants on that theme. Others re- 
ported that they slept better, were "not so nerv’ous”, 
or had fewer headaches. These responses, admittedly 


126 


Amj:ric\n Jour.vai, or DrcrsTivG Diskasgs 


Volume H 

iVUMBER 4 


A 



B 


Ftg. tO.-^V, 'T., age (No. 176. a 
Fairly revere glossitis at first examination, 
b. Complete healing of tongue after 3 
months of vitamin therapy. 


A 



B 


PLATK 2 

fig. n.—J. L., age 14 (No. 91). a. 
Minimal glossitis at first examination, b. 
Severe exacerbation of glossitis 6 months 
later, ivithotit ifjcrafiy. 


A 
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Fig. 12. — R. B., age 17 (No, 17). a. Be- 
ginning glossitis at first examination, b. 
Six months later with little or no therapy; 
severe exacerbation of glossitis. 


difficult to evaluate because many of the hoys were 
severe neurotics, nevertheless appear to lie valid. This 
is especially so as the phenomena concerned are defi- 
nite!)' known to be affected by nutritional therapy, and 
because the subjective changes took place along with 
objectively visible improvement in the lesions. 

DISCUSSION 

A number of interesting problems are posed by the 
high incidence of avitaminotic lesions in so young a 
group of the population. Recognition of these lesions 
in casual medical examinations is not usual, and mild 
lesions of the tongue, for instance, are so common that 
they are accepted as “normal”. 

In the course of a study of certain endoctrine disturb- 
ances related to nutritional deficiency (11, 15) one of us 
(M.S.B.) began about five years ago routine recording 
by Kodachrome photography of the various aberrations 
in the morphology of the tongue. Further photographs 
■were made at intervals during nutritional therapy and 
in its absence. As a result of this study, which involved 
observations on hundreds of subjects, it became ap- 
parent that many of the changes thought previously 
to be simple aberrations of the “normal”, were in reality 
reflections of more or less serious nutritional deficiency. 


involving for the most part serious disturbances in 
hepatic function. Striking changes were observed in 
these tongues under therapy along with improvement in 
the functional disturbances. Thus it was possible to 
set up criteria for the appearance of a healthy lingual 
surface. 

The study reported here supplemented, on a younger 
group, the original obser\'ations. The deviations from 
tlie healthy state were of precisely the same t^Tses and 
showed the same responses to therapy (see color plates 
1 to 3; Figs. 7 to 10 and 13). Many of the lesions 
cannot satisfactorily be reproduced in black and white 
because changes in color, some of them quite subtle, 
are extremely important to their recognition. 

Does the occurrence of indications of nutritional 
deficiency in ninety per cent of the group of children 
examined, reflect a similar deficiency in the general 
population? It is not improbable that it does, even 
though special circumstances existed in tlie case of tins 
group which ma}' not be equally operative in the popu- 
lation as a whole. Numerous investigations of ffi's 
subject by many workers in many parts of the North 
American Continent, and elsewhere, have all indicated 
an extremely high incidence of nutritional deficiency. 

It is probable that many of the boys in the group 
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Fig, li. — P. I.., age 13 (No. 92). a. 
Moderately severe glossitis with scattered 
fissures, b. Note healing of all e.ecept 
central fissure after 5 months of therapy. 
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PLATE 5 

Fig. 14. — R. M., age 10 (No. 112). a. 
Cheilosis involving angles of mouth and 
both lips. b. Cheilosis healed after 6 
monthi of therapy. 


A 
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Fig. 15. — J. B., age 11 (No. 9). a. 
Cheilosis involving left angle of mouth, 
b. Lesion healed after 7 months of ther- 
apy. 


here .studied, started life witli the handicap of a mini- 
mal or sub-minimal deficiency acquired in utero. for 
studies on nutrition during pregnancy have revealed a 
woeful inadequacy of diet in almost all pregnant women 
regardless of economic status (16, 18). After birth, 
with variations in diet and with operation of the nu- 
merous conditioning factors, the nutritional status 
slowly deteriorates (unless supportive therapy is in- 
stituted and is maintained thereafter). The cumula- 
tive deterioration in nutritional status with time has 
been thought to he mainly a problem for adults and 
to have especial significance only for geriatrics. But, 
at least during the period of the study reported here 
and, quite obviously for .some years before, factors 
were operating to produce a significant deterioration 
in the nutrition of this group of children, a defect that 
was apparently progressive, as both the incidence and 
severity of the lesions were the greater, the older the 
subjects. As the detectable avitaminotic lesions reflect 
functional changes of far-reaching significance, not the 
least of which occur in the nervous system, handicaps 
thus imposed upon the growing child and adolescent 
cannot be lightly dismissed. 

Excessive fatigability, hyperirritability, emotional in- 


stability, headaches, memory defects, insomnia and the 
like (.superimposed to a certain extent in the case of 
the boys in the group studied here, on similar phe- 
nomena of neurotic origin), can prove insurmountable 
obstacles in the development of any child. 

In a recent report concerned with effects on the 
nervous system of administration of a supplement of 
thiamine to institutionalized children, Harrell (9) has 
demonstrated, under unusually well-controlled condi- 
tions, that even partial nutritional therapy of this type 
can have remarkably beneficial effects. Striking im- 
provement over a control group occurred in visual 
acuity and in the performance of a variety of tests 
designed to assess the higher cerebral functions, simply 
on addition of thiamine to the diet. And there was 
definite deterioration in these abilities when the supple- 
mentary thiamine was withdrawn. (Favorable effects 
on growth also occurred in the thiamine-supplemented 
group). Thus, impairment of intellectual processes in 
nutritional deficiency, may be added to the liandicaps 
already mentioned. 

It may be noted in Charts I and II that the gingivitis 
showed the slowest response to therapy of all the 
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lig. - — r. M , a(,e 14 (No 120). 4 

Sc\crc gingi4ici4 on inuul examination, 
b Improvement after 3 months of nutri- 
tional therapv. 


A 
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Fig. 17 — N P., age 15 (No 132). a. 
Severe gingivitis at first observation, 
b Upj>rr half healing of upper gum* 
after 1 month of therap). Loner haff’ 
Moderate improvement but persistence of 
gingivitis in lower jass after 5J4 months 
of therap). 
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Fig IS —T. M., age )0 (No 101). 
a Gingivitis on first examination b Im- 
provement after 2*^ months of thrrxpj 


lesions, an ohserration in agreement with the experi- 
ence of one of us (^f.S.B.) in treating adults Never- 
theless, a considerable number of these lesions were 
healed completely during the period of the study. 
Gingivitis of the tyjie obser\ed is not soleh scorbutic 
or pellagrous in character, and does not respond to 
ascorbic acid or niacinamide alone or in combination, 
but does respond sloivh to rotnph/r nutritional tberajiy 
containing the available pure vitamins, plus an adequate 
natural source, preferably liver. In adults complete 
healing has often required intensixe therapy for from 
many months to a year or more. It is reasonable to 
assume that further intensive therapy in these boys 
xvould eventually' have led to disappearance of the 
residual lesions. 

The investigation reported here supports the \ie\v 
that nutritional deficiency may occur in children and 
adolescents much more commonly than previously sup- 
posed, and that examination for and treatment of indi- 


cations of aviiaminosis should have high priority in 
routine medical care. 

SUM-M.‘\KV 

Examination of 183 toys in a children’s institution, 
rescaled an unexpectedly high incidence of signs and 
symi>toms of nutritional deficiency. Approximately 
ninety per cent liad glossitis, si.xty-seven per cent had 
gingivitis, nineteen per cent bafl cheilosis and sixty per 
cent had avitaminotic symptoms related to the nenous 
system. Koiiline nutritional therapy rvith the vitamin 
B comple.x, together with ascorbic acid and \ itamins -A, 
D anti E, of all but a few of this group, during a 
period of seven months, led to a complete disajipearance 
of the indications of deficiency in most of those at- 
fected. and improvement in all but a fetv of the residua! 
group, 7'his study' supports the view that examination 
for and adequate treatment of the stigmas of nutritional 
tleficiency should hare high priority in routine medical 
care. 
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An Instructive Case of Treated Hepatic Disease, With a 27 Year Follow-up, 

ISy 

H. I{. VlXCEX'r EVfEX, M. IX. Sc. D. 

PHlI.ADn.pHiA, PA. 


T ITRST SAW Mr. X. on Octolier 1. 1919. He hnd 

Iicen referred to me Iiy a 'urffeon who felt that ,n 
di.sea.sed gall bladder was re.sjHiii.siiile for hi.s .symiitoms. 
For lYz years I had hcen intcre.stctl in .studying the 
possiliility of duodenal tiiiie f!rnin:igc of the biliary 
system as a diagnostic and therapeutic procedure fl). 

When 10 years of age Mr. X. had had a severe and 
prolonged case of tyjjhoid fever during which he had 
suffered two attacks of pain .suggestive of choJecy.stitis. 
Since tlicn he had had recurrent attacks of mild jaun- 
dice. These cleared after calomel, to ivhich he had 
become addicted becaii.se it helped, he thought, to coji- 
trol what he called “bilious attacks, con.stiiwtion, auto- 
intoxication and acne.” At such times he heenme 
mentally dull and had diffiailty in concentrating on his 
work as an advertising writer. He rarely used alcoholic 
beverages. 

A diagnostic drainage was done which failed to in- 
criminate his gall bladder. His liver bile, however, 
was definitely pathological, being consideralily darker 
and thicker than normal. It was turbid, and contained 
much flocculent debris. Microscopically it showed bile 
stained mucus, exfoliated bile stained .short columnar 
epithelium, only a feiv pus cells, but many bacteria. 
Cultures, however, were sterile. This study was re- 
peated three times with similar findings save on one 
occasion when there was a suggestion of a low grade 
catarrhal cholecystitis. An X-ray study by Dr. Willis 
Manges failed to support this. Cholecystograjiby had 
not yet been introduced. Liver function tests were 
crude and of little value. 

Submitted Nov. 24, 1946. 


•As a re.sult 1 rc])orted to the referring surgeon ihat 
J did no! feel that ihi.s patient required an ojicration. 
.As 1 look back over the yeiirs it is jiossihlc that 1 may 
have been influenced by the fact that his appendix had 
Iiccii removed in 1917 .-jutl his gall bladder had been 
digitally cxjilored and stated to be normal. 

The surgeon then requested that I take charge of 
.Mr. X. 

During 1920 he was given 15 duodeuo-hiliary drain- 
.ages. One in January; two in Fchrnary; one in March: 
three in .April; four in May; and one each in June, 
July, .August and Sejitemhcr. 

Mr. X. improved .somewhat, with le.ss sense of bil- 
iousness and bitter taste in month, less sallowness and 
faint scleral icterus. His dull headaches decreased as 
his Iwwcl elimination improved. It was provoking and 
de.spite this transient imijrovcment, discouraging to both 
of us to see him relapse so frequently. 

On June 9. 1920. Dr. Russell Richardson hnd per- 
fected a bile culture flask and a new culture medium, 
and for the first time he reported a pure culture of 
streptococcus hemolyticus from Mr. X’s B bile. -A 
previous cultures had been sterile, although mynads 
of bacteria were seen in the many drainage sediments. 
Dr. Richardson jircpared a vaccine which was admin- 
istered during subsequent iveeks. 

In Xovemher. 1920, Air. X. moved to a new position 
in New York City and I lost track of him for !•» 
months. lie reappeared in Philadelphia and was cm 
phatic in his belief that his gall bladder was responsime 



Jour. D. D. 
April, 19-t7 


Cask ok Trkatkd IIkpatic Diskask 


131 


for his ill health, lie insisted that it .should he removed. 
I agreed and made the necessary arrangements. I was 
anxious to see what his gall bladder and liver would 
look like. This was the only way to learn how accurate 
biliary drainage might he as a diagnostic procedure. 

THE OPERATIVE FINDINGvS AND 
CO M M ENTS TH ER EO N 

On February 22, 1922, Air. X. was operated upon 
by Drs. Duncan Desjjard and Eeslie Alulford. The 
fundus of the gall bladder was adherent to the hepatic 
flexure and the neck of the gall bladder was adherent 
to the duodenum. Both adhesions suggested the con- 
genital variety and were so fine and so delicate as to 
be easily broken bj’ the finger. The foramen of Wins- 
low was readily patulous, but the head of the pancreas 
was hard. 'I'he liver was somewhat enlarged ; its edge 
and .surface were hard. It was mottled and scarred 
with connective tissue to such an extent that it re- 
sembled the laminations seen when plate glass is splint- 
ered along its edge. All four doctors at the operating 
table considered it to he cirrhotic. Dr. Despard felt 
it unwise to remove a portion for bioii.sy. The gall 
bladder itself appeared normal, its walls were not 
thickened and it readily collapsed on simple handling. 
No stones could he felt. There was no evidence of 
ulcer. 

I think the surgeons were surprised that there was 
no evidence of gall bladder disease. Hut I confess to 
a feeling of elation that my diagnostic test had proved 
reliable. 

After consultation Dr. Despard decided to remove 
the gall bladder on the ground that the patient was 
counting heavily on his lielief that it was the cause of 
his disalnlit)', and .so might derive more ])sychic benefit 
therefrom than if his abdomen was merely explored 
and closed with nothing surgically done. Having made 
this deci.sion Dr. Despard was forced to a second one. 
namely that it was wiser — and perhaps it was — not 
to tell Air. X. about the condition of his liver. 

Cultures taken from the gall bladder bile at operating 
table were sterile, as were those later taken after scrap- 
ing its mucous membrane. This made it que.stionable 
whether the positive culture previously obtained from 
the biliary drainage represented infection of the bile. 
'I'he pathologisf rej)orted a normal gall bladder. Air. X. 
made an uneventful recovery. 

I put him on orthodox management for cirrhosis of 
the liver as outlined in text books of that period. What 
a “do little program” it was ! There wais nothing left 
for me to do except to wait for the break in his health 
that was bound to occur if he had true cirrhosis. 

COAlAlEN'r 

Aleanwhile, I reviewed Air. X’s records carefully 
and I hit upon a clue. It was evident that his relapses 
were less frequent in ratio to the frequency of biliary 
drainage and vice versa. On reflexion, this seemed 
natural. I .surmised that he had a sick liver, only parti- 
ally functioning, and i)robably hampered by clogged 


intra- and extrahepatic ducts. It was noted that when 
his drainages were scheduled more frequently, that is 
several times a month, that his liver bile improved in 
color and consistency ; it lost its turbidity and increased 
in amount; and the pathological debris was definitely 
less. Coincident with this his symptoms were lessened. 
Conversely, when the drainiige interval was lengthened 
his sj’mptoms recurred, and coincidentally the patho- 
logic gross and microscoi)ic evidence increased. It 
seemed therefore, that the irregularly scheduled short 
drainages he had been given were not sufficient to 
drain out the poisonous jjroducts that had accumulated 
in his liver and ducts. W'c were not keeping ahead of 
the rate of their production and the ])rogress of his 
disease. If that were so, it was a good clue to follow. 

So I planned more intensive drainage of the liver 
such as was subsequently to become known as Continu- 
ous Biliary Drainage. Its technic has been twice de- 
scribed. (2). (3). This procedure was designed to 
imitate, so far as possible, surgical drainage of the 
liver by choledochostomy in a patient with an unob- 
structed common duct. 

It brought back to mind observations made ten to 
fifteen years earlier when the writer was working in 
the Lankenau Hospital, jjresided over by John B. 
Deaver. It was in the era of cholecystostomy and 
choledochostomy. 'I'hese operations helped for a while 
but the toxic .symptoms soon returned after the chole- 
cystostomy or choledochostomy was closed and bile 
again was allowed to enter the intestine. 

'I'liese, and other, observations led up to the concep- 
tion and report of three vicious circles that can be 
recognized in biliary tract disease (4). 'I'his indicated 
the great advantage that external drainage of toxic bile 
has over ijiternal drainage. It should effectually have 
hushed the clamour of those who cried : W’hy put a 
patient to the discomfort of swallowing a duodenal tube 
' in order to introduce epsom salts or other cholegogue ? 
Wh}' not sim])ly let him swallow the medicine and get 
as good result by internal drainage? 

'I'he answer is : One does not get as good result 
because of the vicious circles to which you have been 
referred because there is not space to reincorporate 
them in this article. 

THE BREAK IX HEALTH SOON CAAIE 

Air. X. returned- to Philadelphia in the fall of 1924. 
He was di.sappointed at the result of his operation. He 
still had his recurring biliousness, headaches, mild 
jaundice, and toxic disability de.s])ite calomel courses 
periodically and a biliary drainage (which he had 
learned to give himself) about once a month. He had 
noticed that too frequent use of meats, especially the 
red variety. ])roduced increased sallowness, a sense of 
hebetude and a general below par feeling. At such 
tirnes he noticed that his bowel movements were lighter 
in color. He thought he was “slipping." 

And indeed he was. He had lost 20 pounds, to 119. 
more noticeably in arms and legs. His liver had gradu- 
ally enlarged — the palpable edge was hard. There 
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\vn< no .'li-citc'-, were prcH-nt aionj; thn 

riKhl rn‘;lnl inarfrin. 

By tin’s finu' lie lirnl teceived whatever (isu-Iiie Iwneht 
had ai'cnicd front in'-' eholtvy'-tcctonn', .'ik little as it 
appears to have hccn. So he was lold the iriith ali'Jin 
his liver, lie took it \ery well. In fact he apjK>ate>d 
relieved that .somethin;' definite had heen found that 
accounted for his feeling .so had, 1 reported to him 
some of the ohservatioiis } had made from rcstndyin;; 
hi.s drainage records. I shourd him the outlittc of the 
plan of cnntimiotis hiliart drainane and askr-d him if 
lie would )k' the first person to try it. He agreed to 
do so. 

Iff entered hospital rni SeptemiHT 22, lojd. weigh- 
ing 12IJ;( pounds and wa.s discharged on (ictoher Ji 


rf.ate. For a do^en years or more lie worlad a citnn 
grove whidi he li.ai! pundias'-d ttear firlando. sjt^r^ 
tiisposhig of (his In- has kd .'m oiiKktor life in derclnp- 
ing a new lake -idc home and planting frees and a k/.c'v 
garden. 'I'liis wledr-onie, otitd'/or eKcrri‘e h.as dnu’it- 
less lonlrilmtul ti- his ewellcnt rmnery, 

Jhit the early years were not easy. He kad .a grvwi 

many tips and d'evtis. He wtis, and is, spasmoiifilir 

spastic pylorus, irriiahk' duodenttm, sjcistic descending, 
‘igmoid colon, f'articnlarh annoying vns the regurgi- 
tation of l,i!c into liis 'tomach. One rert-on for this 
wa- that after removal of his jpH Madder he never 
regaim-d pliy siologieal roturol ni Oddis spliinctcr. (Jn 
the nnny occasions n v.ais tnl>e tested, file va' always 
found flowiitg into the dntyk mim. atid with "ditodeinl 
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weighing 123 pounds, dc.spilc the fact that during that 
period we had removed nearly 5 gallons cc.) 

of bile mi.xture which weighed -fO potmd.s. This was 
recovered in approximately 133 drainage hours, over 
a period of 18 days, only 14 of which were drainage 
days,* 

THE PRELIMINARY FOLLOW-UP, 1927-1932 

It was suggested to him that he might have a lietfer 
chance of recovering health if he resigned his indoor 
occupation in New York and could find an occupation 
outdoors that would interest him, partiailarly in a 
climate that-would be more uniformly warm than cold. 
It avas pointed out that at early age he could make .such 
a radical break with less difficulty than if he waited 
until later. 

After due consideration Mr. X. agreed to this. He 
tried California for a period, but finally chose Florida, 
in February' of 1927, avliere be lias lived up to present 

*Scc Chart I 


delirium.” It was regurgitated into his stotaacli. Tin- 
produced bis nausea and bitter taste and wa' Itst re- 
lieved by gastric lavage and biliary drainage. These 
symjitnms were alway.s exaggerated by njipcr respira- 
tory colds to which he was ahnonnally sensitive. Pe- 
riods of irregularity in Ixiwel function'— coii'tipation, 

and sudden brisk attacks of diarrhoea were aho trou 
blesome. 

When put on his own, after becoming technically 
proficient in duodenal intnhation, he was instructed to 
take one short morning drainage once a week and one 
overnight drainage once a month. One very^ goo 
chamcteristir possessed by Mr. X. was bis persistence 
in bis desire to get well. Although be was more 
conscientious than most in his semi-annual or annua 
appearances or reports, a review of his records m 
cates that he took less technical treatments than wa= 
recommended. 

It was interesting to find that ^fr. X. had by persona 
experience antedated the dietetic kmowledge so rapt ) 
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growing by animal experimentation,' and bad found 
that for his sick liver a high carbohydrate diet, rela- 
tively low in protein and fat, was best tolerated. If 
the gall bladder has been removed the fat can lie still 
further reduced. An avoidance of roughage was also 
advised. 

Medidnally, at first pancrobilin and senna-agar fruit 
paste and occasionally calomel were used, plus anti- 
spasmotics and sedatives. In 1933 decholin tablets and 
psyllium seed in the form of Konsyl ajjpeared to do 
better. Still later sugar and salt tablets and various 
vitamin formulae were prescribed. 

THE LONG FOLLOW-UP, 1933-1946 

There are two episodes worthy of report. 'I'he first 
occurred in June 1933; the second in May 1937. 

On June 23, 1933 i^lr. X. reported in person from 
Florida after a year’s absence. It may be of interest 
to include certain notes made at this series of visits. He 
states that the past 12 months have not been as good 
as the preceding 12. He attributes this to an upper 
respiratory cold involving his ethmoid sinuses which 
“hung on endlessly throughout the winter.” As a 
result of this added infection he noted loss of strength 
and endurance, increased spastic constipation, less well 
controlled by belladonna. At one period during the 
winter headcold he became definitely jaundiced for 2 
weeks. This cleared gradually after a calomel course. 
This is the characteristic result of any added infection 
hitting the patient’s “weak spot.” During the year he 
has taken only 3 short morning drainages and approxi- 
mately 50 gastric lavages to remove regurgitated bile. 

His general “let down feeling” was accounted for by 
a low blood sugar of 66 mg. Non protein nitrogen has 
increased to 58.8 mg., with uric acid and urea nitrogen 
remaining at normal values. Icterus index has dropped 
to 10.5 units as contrasted with 30 units in 1927. 
Quantitative bilirubin was 1.07 mg. as contrasted with 
1.6. Direct van den Bergh reaction formerly negative 
is now biphasic. In 1933 Brom dye liver function test 
(2 mgm. per kilo) at 5 mins. =63% = slight increase 

30 mins. = 2% = normal 
60 mins. = 0% = normal 

Urine urobilinogen 1 to 40. 

Stool exam., soft formed,- brown, mucus increased, oc- 
cult blood negative. Micioscopical poor fat conversion ; 
excess striated and unstriated muscle fiber. 
Wassermann and Kahn tests, negative. 

Partial physical exam. : No scleral jaundice. P. 78. 
B. P. 116-78. 

Lungs and heart satisfactorj'. Liver, upper border to 
percussion from 6 interspace to 1)4 cm. below costal 
margin, where edge is barely palpable. Telangiectases, 
previously noted, have disappeared. Spleen is negative. 

Mr. X. was given 10 gm. of glucose intravenously 
on June 23, 24 and 26. On the latter date blood sugar 


had risen to 88 mg. Despite glucose injections on 
Jul)' 5 and 12, the blood sugar unexpectedly dropped 
to 66 mg. A 10 gm. glucose injection was given on 
July 19. When he returned on July 26 his blood sugar 
incredibly had increased to 211 mg. 

This excited office comment. We feared a laboratory 
error. But this was not the case. Our skilled techni- 
cian, Miss F. A. Keen, was sent to Jefferson Hospital 
to check their blood sugar standards with our office 
standards. Mr. X’s blood sugar was rechecked by 
both standards, and further controlled by blood taken 
from two other patients, and both sets of standards 
were identical. With Mr. X’s blood sugar at 211 mg. 
there was no spilling over of sugar in his urine by way 
of the renal threshold. 

How can we interpret this extraordinary fluctuation ? 
It suggested a disturbance in the glycogenetic function 
of Mr. X’s liver, plus a possibility of a coincident pan- 
creatic instability. Two interpretations were attempted. 
A. At one time the liver may be unable to extract the 
e.xcess of blood sugar and to store it as glycogen. B. At 
another time the liver has unduly extracted blood 
sugar, but has failed to warehouse it as glycogen. 

I have reported this episode at length because of its 
unusualness. It never has recurred within our ob- 
sen’ation. 

When Mr. X. was next seen on September 15, 1933 
his blood sugar was 85 mg.; a perusal of his lengthy 
record indicates that it never again fell below this level 
or rose higher than 110 mg. 

The last episode worthy of report was the sudden 
development of a peptic ulcer, suggested clinically, and 
confirmed by X-ray in May, 1937 by Dr. Bernard P. 
Widmann who reports it as “prepyloric, associated with 
zonal gastritis and duodenitis, and an intense degree 
of colon spasticity.” There were four potential causa- 
tive factors. 

Mr. X. has been subject to pylorospasm and to 
spasm of his colon since I first saw him in 1919. At 
that time he had an cxtragastric lesion type fractional 
anatysis witli high two hour acidity. Since then he has 
suffered much ill health. 

His father died in late 1934 which was a severe 
blow to Mr. X. The long tedious job of settling this 
estate throughout 1935 tired him out and got him 
nervous and jittery. 

During 1935 pyorrhoea, gingivitis and dental caries 
required several months of dental care. 

Recently he had been in a serious automobile acci- 
dent. 

He was put on a rigid ulcer management program, 
with the first month spent resting in bed, and he has 
made a fine recovery. 

FINAL NOTE 

I saw a lot of Mr. X. in Winter Park, Florida, dur- 
ing the winters of 1944, 1945 and 1946, and at one 
period lived as his house guest for two weeks. I had 
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an opportunity to observe bis daily life, his food, ami 
work habits, lie ajijjenns aniazinffly well 27 years 
after his liver was first su.spected of being cirrhotic, 
and nearly 24 years since it was viewed at operating 
table. fJe leads a regular and healthful life, always 
taking an afternoon .siesta, lie jnits in about 4 hours 
a day working on his garden, his shrubbery and knvn. 
He eats prudently and much tlie .same food as other 
people cat. In recent years lie has liecn able to tolerate 
increasing amounts of animal protein, chiefly lamb and 
liecf. Rarely he may take a cocktail or a rum highball. 
His weight fluctuates between 145 and 155. He has 
taken no drainages in three years and only occa.sionall}' 
a gastric lavage. 

In the sjiringof 1946 I suggested that .Mr. X. should 
have a survey of the state of liis liver functional capa' 
city, and I referred him to Dr. Harry L. Backus, for- 
merly a student of mine, later a beloved colleague. 

The very satisfactory report which concludes thi" 
narrative, emphasizes, as did the 25-year follow-ui) of 
Anna Ingber Penn, (5) the extraordinary cajiacity for 
recovery a severely’ damaged liver possesses, provided 
it is given a proper chance to recover, assisted In recent 
improvements in management. 


Urinalysis tv/o .specimens 


Liver function tests 
Bromsulphaloin (2 milli- 
gram dose) 

No pathological urobilino- 
genuria 

Cephalin cholesterol 
flocculation 
Thymol turbidity 
Thymol flocculation 
Colloidal gold 
Seioim bilirubin con- 
centration 

Alkaline phosphatase 
Prothrombin concentration 
Total plasma proteins 
plasma albumin 
globulin 


both acid in reaction 
specific gravity 1.018 and 
1.022 

chemical and microscopic 
examinations negative 


no retention at the end of 
30 minutes 
(two specimens) 

negative at 24 and 48 hours 

negative 
negative 
negative 
0.5 mg. 

0.5 Bodansky units 
14 seconds or 95 percent 
C.24 grams percent 
3.39 grams percent 
2.85 grams percent 


In summary, I think it is Fsfe to conclude there is no 
active parenchymatous change in the liver and no indica- 
tion of chronic hepatic disease. The serum bilirubin 
concentration ;s at the upper limit of our normal, and 
there may be a slight depression in the plasma albumin 
fraction but this could be purely on a nutritional basis. 


June 29, I04G 

Dr. B. B. Vincent Lyon 
1930 Chestnut Street 
Philadelphia, Pennsylvania 

Dear Vincent; 

I thank you for referring Mr. X. for an appraisal of 
the status of his liver. I will not review his past history 
with which you are so thoroughly familiar. Evidently 
he has had no complaints related to the liver for some 
years. I believe there was some question about the 
presence of a duodenal ulcer in 1937 although his 
description of symptoms at that time did not sound 
particularly typical. Since then, he has had only oc- 
casional slight heart burn. 


. Sincerely yours, 

(Signed) H. L. Bockus, M, D. 

HLB:pm 

SU.M.MAKV 

Criticl.-ini may he cxi)rcs.se(l as to whether this patient 
had cirrhosis of the liver. .Although four doctors con- 
sidered this i)atient’s liver to he cirrhotic when viewed 
at the operatii7g table, there was no biopsy to prove it. 
Removal of liver tis.siie for microscopy generally was 
not considered to be a safe ]>rocedurc 25 years ago. 
Liver function tests of value had not then been de- 
veloped. 


The physical surwy revealed nothing of moment; the 
blood pressure was a little low, systolic 90, diastolic 54; 
the cardiovascular survey othenvise was negative. I 
could make out no appreciable enlargement of the liver 
and the area of liver dullness seemed to be about normal. 
The spleen was not felt. Rectal examination was nega- 
tive except for a grade two enlargement of the prostate. 

The patient was not particularly anxious to submit 
himself to biliary drainage unless you insisted upon it. 
He had a rather complete study of hepatic function and 
certain other routine laboratory studies which might 
possibly have some bearing on the function of the liver. 
They are tabulated below. 


Blood count 


Fasting blood sugar 
Blood Wassermann 
Sedimentation 


erj’throcytcs 

hemoglobin 

leukocytes 

neutrophils 

lymphocytes 

monocides 


4,770,000 
13.5 grams 
9,600 

63 percent 
33 percent 
4 percent 


93 mg. 
negative 

2 mm. (Westergren 1 hour) 


Xevertheless, thi.s case i,". considered worthy of re- 
port. particularly because of it.s long time follow-up. 

h'oiir agencies contributed toward this patient’s clin- 
ical recovery. 

A well regulated outdoor life in a warm climate. 

During the early and mid-years of his recovery his 
liver was jjrotected by a high carbohydrate, relatively 
low protein and fat diet. In later years the protein 
was substantially increased with tolerance. 

Removal of bile from his stomach best relieved 
nausea; gastric lavage and periodic biliary drainage 
were helpful. The intensive liver drainage in 1924 
got him off to a good start. 

Lastly, antispasmodic — sedative — hepatic medi- 
cation. with good intestinal elimination was. impor- 
tant. 

A compari.son of tests, made in 1927 and in 1933 
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showed substantial improvement in liver function as a 
result of treatment. 

Clinical recovery of this patient can he claimed in 
1946, attested by the steady symptomatic improvement 


of Mr. X., by substantial weight gain, by tolerance of 
a normal diet, and by satisfactory results of liver func- 
tion tests as conducted by Dr. Bockus. 
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Diabetes Mellitus, Fibrocongestive Splenomegaly (Banti’s Syndrome) 

and Infectious Mononucleosis. 

By 

L. LEWIS PENNOCK, M. D.* 

PITTSBURGH, PA. 
and 

LOUIS E. LIEDER, M. D. 

CLKVEI.AXD, OHIO 


^^His CASE is considered worthy of rejiorting for 
several reasons. Search of the recent literature has 
failed to reveal any such report of the concurrence of 
diabetes and .Banti’s syndrome. The first observers of 
this patient concluded he had a lipoid disease liecause 
of the diabetes and peculiar eye findings. Marble 
et a! (6) reported that of 60 children with hejiatomegaly, 
31 had splenomegal\^ There is no mention by Joslin(4) 
of such a complication as found in our case; and 
Root(8) agrees with its rarity. The results of surgery 
and its effect on the patient’s diabetic status are noted. 
A late complication of infectious mononucleosis added 
further interest to this case. A two-year follow-uj) is 
appended. 

D. D. L., a 20-year-old jirivate, was horn in 1923 in 
Iowa where he lived on a farm all his life. His past 
medical history was negative except for measles, jiertus- 
sis, varicella, and scarlet fever in early childhood. His 
father and only brother are living and well. His 
mother died at the age of 50 from dialictes. 

He entered the army on February 25, 1943. He was 
at various camps in California, Florida and Virginia 
and was well until October 24, 1943 in Virginia. There 
he developed an acute upper respiratory infection, and 
because of the cough, productive of mucopurulent spu- 
tum and nose bleeds, he reported on sick call on 
November 1, 1943. During the course of the physical 

^Iiiitructor in medicine. University of Pittsburgh. 
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e.xamination, an alxlominal mass was jialpated and led 
to his admission to a station hospital the same day. 

No further significant history was obtained e-xcept 
that he recalled one jirevious nose bleed in May, 1943. 
Review liy systems was negative. He had noted no 
weight loss, stating tliat lie weighed about 160 pounds 
on entering the army. 

Physical examination revealed the following signifi- 
cant findings. His weight was 135 Ihs. There were 
small petechial spots over both ankles and an ecchymotic 
area near the right knee. There was slight pitting edema 
over both tibiae. The abdomen appeared full in the 
upper half. A firm, rounded mass was palpated in the 
left upjjer quadrant of the abdomen e.xtending to the 
midline and about 2 cm. above the umbilicus. The liver 
edge was not palpable. 

Routine urinalysis revealed a 4 plus sugar. Fasting 
lilood sugar was 260 mg. on November 3, with persis- 
tent glycosuria and some acetonuria. A diabetic diet 
was ordered and the patient was started on insulin. He 
received from 40 to 70 units of in.sulin daily with im- 
provement in blood sugar, although he continued to 
have marked glycosuria. (Fig. 1). All other laboratory 
tests were within normal limits except for persistent 
leucopenia (Tables 1 and 2). 

X-ray revealed the following: chest was negative, 
except for a congenital anomaly of first right rib. The 
skull, knees and pelvis were negative. The abdomen 
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TABLE I 


VoLtTUE U 
Numsie 4 



11-5 

Jl-24 

U-26 

11-29 

12-9 

12-14 

12-IS 

12-50 

1-15 

1-17 

1-24 

2-2 

2-5 

2-11 

2-24 

Hemoglobin (gm) - 

S0% 

?5% 

90% 

100% 

12.8 

H.8 

15.5 

12.8 

15.9 

12.8 

12 


I5.I 

12.8 


R. B. C- (millions) — 

5.10 

5.17 

4.H 

4.78 

4,55 

5.00 

5.55 

4,61 

4.90 

4.81 

5.76 

5.84 

5.61 

■ 5.65 

Z.IO 

XT, B. C. (thoui2nd5) 

5.5 

■1.75 

S.95 

}.6 

5,5 


6.4 

5.5 

5.« 

5.95 

6.1 

7.25 

5.1 

4.9 


Neutfophilcs (%) 

61 

5fi 

51 


55 


61 

62 

58 

69 

72 

72 

65 

<14 


Lymphocytes (%) 

27 

59 

59 

22 

46 


55 

30 

58 

26 

24 

28 

30 

32 


Reticulocytes {%) — 

0.8 















Thrombocytes (thousands) - 






80 

120 


100 

110 

95 

55 

100 


65 

125 

Clotting lime (minutes) 





5 

5 54 



4 54 

5l^ 


4 

4% 

454 


Bleeding time (minutes) 





5 

4 



2 

4 


5% 

554 

3 



clot retraction time (hourr) 


Sedimentation rate (mm) 






9 










KBC fragility test (%) 

0.42 
0.34 




0.40 

0.34 







0.44 

0.34 



Smear for malaria 




neg. 











Serology-Kalm 

neg. 



neg. 














Table i 

(Cont.) 










2-25 

2-28 

3-1 3-3 

3-6 

5-17 


4-3 

4-5 

4-7 

4-10 

4-11 

4-15 

4-24 


Hemoglobin (gm) 

12.6 

13.6 

15.6 

12.8 

14.6 

14.8 

13.6 

15.8 



14.4 


12.8 


R- B. C. (millions) 

4.10 

4.45 

5.40 4.05 

3.95 

3.90 

4.05 

4.70 

4.37 



5.06 


5.18 


'W'. B. C. (thousands) 

18.1 

11.8 

15.5 

8.00 

6.9 

7.15 

6.8 

6.0 

6.5 

15.0 

51.2 

49.3 

18.2‘ 


NcutrophiJes (%) 

87 

67 

62 

75 

70 

61 

47 

40 

51 

27 

14 

7 

8 


Lymphocyte! (%) 

10 

18 

55 

16 

19 

32 

50 

53 

47 

75 

86 

95 

88 



Retieulocytet (%) 


Thrombocytes (thousands) 

225 500 1000 2500 

400 2160 

240 

250 




450 

clotting time (minuter) 



6 ’A 







Bleeding time (minuter) . 



2 'A 







* 

• 

TABLE II 








ir-3 

11-15 11-24 12-14 

12-22 1-4 

1-15 1-15 

1-24 1-51 

2-7 

2-14 

2-28 

5-14 

Urea Kitrogen (mg) 

- 8.5 

8.5 15 








Total serum protein (gm) 


6.97 



6.5 

6.50 




Scrum albumin (gm) 






4.24 




Serum globulin (gm) — 



- 



2.26 




Blood cholesterol (mg) 

_ 

189 196 317 

264 172 

218 

252 

222 



204 

Cholesterol esters (mg) 

_ 

207 

152 

163 

169 

144 



165 

Icterus Index (units) 

- 9.7 

10 12 10 

7.5 





7.5 


Urobilinogen 

_ 

1-20 1-40 


norm. 






Bromsulphalcin test 




50% 

55 min. 


30 min. 
40% 


Phosphatase-alkaline (units) 





10.45 





Phosphause-acid (Bod units) — 





0,40 





Hippuric acid test (gra) 





3.18 





Cephalin flocculation test . 


neg. 








Prothrombin time (sec) 






35 

(25) 




Van den Bergh (bilirubin) 

Direct 

-- neg. 

neg. 






0,52 


Van den Bergh 

Indirect 

._ 3.5 

1.8 






0.96 




4-7 

4-15 4-24 

4-28 







Heterophile antibody — complete. 

1-64 

I-I28 1-32 

1-128 







— partial 

.. 1-512 

1-512 1-128 

I-5I2 








showed a grossly enlarged spleen with the lower level 
at the fourth lumbar vertebra. The kidneys were nor- 
mal in size and shape, with the left kidney slightly 
lower in position. 

On November 15, 1943, the ophthalmologist reported 
as follows “Definite scleral icterus. On each side of 
the cornea is a small wedge shaped yellowish deposit of 
fat-like tissue resembling pinguecula. Fundi show 


prominent arterioles, Maculae show some colloid de- 
position. The arteries show an increase in the high- 
lights. The patient is undoubtedly one of the lipoid 
histiocytic dystrophies. Xanthomatosis between Gauch- 
er’s and Pland-Schuller-Christian disease must be con- 
sidered. Advise biopsy of mass on the eye”. 

On November 27, 1943, a biopsy of the conjuncti\'a 
was done. This showed only fatty tissue. Another 
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eye examination on November 30 reported “Subcon- 
junctival hemorrhage absorI)ing, Slit lamp shows yel- 
lowish (canary) deposition of solid substance along 
the vessels. It resembles “egg” drops. No corneal 
changes are seen”. 

In December, 1943, the ])atient was admitted to our 
service at Walter Reed General Hospital with a diag- 
nosis of diabetes mellitus and .splenomegaly, with prob- 
able lipoid disease. 

The patient was asymiitomatic. He denied having 
syinjitoms of diabetes at any time. He had not noted 
any weight loss nor increase in fullness of the abdomen. 
He stated that his abdomen had not been examined at 
the time of his induction into the army in Februarj', 
1943. Nor had he noted the yellowish deposits on his 
eyes. Although his mother had diabetes, he did not 
know the exact cause of her death. 


137 

revision of the Binet-Simon test showed him to be of 
borderline intelligence with the mental age of 10}4 
years. 

An intravenous pyelogram was normal. X-ray of 
the esophagus failed to reveal any varices. A gastro- 
intestinal .series showed displacement of the stomach, 
small intestine and splenic flexure of the colon by a 
mass in the left upper quadrant of the abdomen. 

On admission, the patient was placed on a maint- 
enance diet of Carbohydrate 220, Protein 65, and Fat 
90. With this he was given Protamine Insulin 50 units 
plus regular insulin 10 units. The glycosuria cleared 
almost completely but he showed a persistent hyper- 
glycemia, as high as 280 mg. on several occasions. The 
insulin was gradually reduced so that by February 13 
he was getting 40 units of protamine insulin daily. 

(Fig. 1). 


Diai!i;ti;s Mi;ijjtu.s axu Infectjous Moxoxucuiosis 



Although the patient seemed alert, it was readily 
apparent that he was not very intelligent. He did not 
comprehend que.stions too well and there was a marked 
slurring of his speech Avith stuttering at times. 

Physical examination revealed the following signifi- 
cant findings: weight 141 lbs., congested right eye, 
brownish areas of pigmentation over both ankles and 
marked enlargement of the spleen. (Fig. 2). 

On December 9, the ophthalmologist reported “Con- 
gestion of right bulbar conjunctiva from recent removal 
of pterygium. Small petechial subconjunctival hemor- 
rhages. Slit lamp e.xamination negative. Normal optic 
disc.s, vessels and maculae. No hemorrhages or ex- 
udates.” 

On December 18, the neuropsychiatrist found a 
rather dull indifferent individual who graduated frorn 
the eighth grade at the age of 15. He was never very 
bright and now shows considerable psychomotor re- 
tardation. The patient has always had a mild hesitation 
in his speech which develops into a marked stutter 
Avhenever he is under emotional stress.^ The Stanford 


Fig. 1 

The cause of the splenomegaly was investigated from 
several angles. Sternal marrow was obtained by as- 
piration on December 18, and was reported Avithin 
normal limits, no Gaucher cells being found (Table 3). 
Biopsy of the pigmented skin about the left ankle Avas 
done on January 5, 1944. This Avas reported by the 
pathologist (W. S. Randall) as showing no abnormal 
pigmentation in the corium and no inflammatorj' re- 
action. 

On January 24 peritoneoscopy Avas done (J. E. Ham- 
ilton). The spleen Avas found to be of normal size 
and color, but much enlarged. The liA'er aa'us normal in 
size and color Avith a someAA'hat uneven surface. Biopsies 
AA'cre taken from the liver and spleen Avith minimal 
hemorrhage. On histologic examination the hepatic 
cells shoAved nothing of significance, generally being in 
a glycogen storage phase. (Fig. 3). The .spleen shoAA’ed 
a thickened capsule. The pulp shoAA'ed no follicles, 
moderate fibrosis and quite prominent sinuses. (Fig, 4). 

All laboratory findings Avere Avithin normal limits 
(Tables 1 and 2), e.xcept for moderate anemia (Micro- 
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Packed RDc 
Serum 

Bifferenlial: 

^^ycIobIalts 
Promyelocytes 
Myelocytes _ 


Fig. 2 

Table hi 

I50.VI. .SfARROir 

2 % 

3.5% 

■t3.5% 

51.0% 

I3.D.L. 

- -- 1.0 . _ 

■ ■ - 1.6 _ . 

14.4 


-Metamyelocytes 

- 17.2 _ 

Ncutrophilcs 

- 12.8 

Eosinophilcs 

2.8 

Basophiles 

f’.S 

Lymphocytes 

. 10.8 

Monocytes 

1.2 

Plarma cells . . 

0.0 

Reticulum cells 

1.6 

Total 

64.8 

Megakaryocytes 

0.0 _ 

Pfonormoblasrs 

5.2 

Normoblasts 

50.0 


35.2 


Total 

Myeloid-Erythrold Ratio: 

1.84:1 


Normal Averajjc 
2,0 
5.0 
15.8 
. 22.0 
- 20.0 
2.0 
0.2 
JO.O 
2.0 
0.4 
0.2 
77.6 
0.4 
4.0 
IS.O 
22.4 

>.46;I 


cjtic hviHjchromic), leiicopenii,. Iliromhjcvioncnh hv 
P=rehotetcrolOT,a. i.ro„,s„lp,,,|ei., retention 
iy increased prothrombin time. ^ 

On February 22, 1944, a splenectomy was done {J. E. 
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Fig. 4 

the hilus. The liver ajiiieared normal. There cvere no 
. dhesions between the sjileen and the diaphragm. The 
-picnic artery was first isolated and ligated and divided 
le region of the tail of the pancreas. This caused 
a moderate shrinkage in the size of the organ. One- 
qua er ^ adrenalin was injected into the spleen 
using a s ight further shrinkage and raisings the blood 
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pressure to 210 systolic. The sijleen was too large to 
deliver on the abdominal wall and therefore the pedicle 
was ligated in multiple fashion, catching the va.sa hrevia 
first and then the posterior portion of the pedicle. There 
was moderate hemorrhage, both from several small 
bleeders that escajied in the pedicle and also some bleed- 
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maintenance diet, three-fourths of the diet from Feb- 
ruary 27, and his full diet beginning on March 1. He 
received 15 units of regular insulin daily from February 
25 to March 6, and then 20 units of Protamine on 
March 7 and 8. Thereafter he required no further 
insulin. { Fig. 1 ) . At no time following this immediate 
jjost-operative period did he have a fasting blood sugar 
over 105 mg. 



Fig. 5 

ing from the pedicle itself. Patient left the operating 
room in good condition”. 

From February 22 to 24 inclusive, the patient was 
treated with intravenous amigen and 5 % gluco.se. the 
latter being covered with regular insulin, one unit for 
each 2 gm. of glucose, and with 500 cc. whole blood 
transfusions daily. (In February 23. he had a sudden 



r.-g. 6 

massive collapse of the right lung. A nasopharyngeal 
catheter was inserted far enough to aspirate .some plugs 
of mucus from the tracheo-bronchial tree. Within an 
hour, X-ray showed the lung to be almost com])letely 
re-expanded. He had some elevation of temperature to 
103, from Februarj' 22 to 28 inclusive. Sulfadiazine 
was administered from February 20-29 inclusive. 

Beginning on February 25, he was given half his 


Fig, 7 

The pathological report on the spleen was as follows : 
“Gro.ss (Figs. 5 & 0) — Spleen weighing 800 grams, 
measuring 17 by 10-14 by 2-4 cm. There is a 2 cm. 
accessory spleen attached at the hilus. The outer sur- 
face is smooth and the capsule is slightly thickened. The 
cut surface is homogeneous without any remaining nor- 
mal follicles. 'I'he trabeculae are rather jirominent.” 
“Microscopic fl'igs. 7 S: 8) — The c.'ipsule is mod- 
erately thickened and everywhere intact, 'fhe archi- 
tecture of the spleen is somewhat distorted, there being 



Fig. 8 

onl}- a few remaining compressed atrophic follicles. The 
sinuses are widely dilated and contain a small amount 
of blood. There is thickening of the walls of these 
structures and everywhere there is moderate fibrosis. 
'J'here is no ap))arent proliferation of the endothelial 
lining of the sinus structures. Sections through the 
accessory sj)leen show a moderately thickened capsule 
and while the pulp is somewhat more normal than the 
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large spleen, here tlierc is some (ollicular atrophy atul 
dilatation of fl)e .sinii>cs hut fibrosis is not tet pro- 
nounced.” 

‘‘Diagnosis: Chronic congestive s()IenoinegaIy, compati- 
ble with Banti’s Syndrome.” 

Insofar as bis blood counts were concerned, he 
showed a rather abriii»t rise in thrombocytes to a ma'c- 
imum of 2,160,000 on March 3 (Fig. 9) and later a 
return to a normal knel. llis leukocyte count, which 
had reached 18,000 immediately posl-operatively re- 
turned to a level of 0-8,000 (log. 10), wliich was well 
above the pre-ojjerative range. 

On March 21, after twelve days without insulin, a 
glucose tolerance test after 100 gm. of glucose showed 
a diabetic curve with a peak blood sugar at 2 hrs, of 
304 mg. (Fig. 11). His diet was increased to Carlio- 
hydrate 250, Protein 90, and Fat 100, calories 2380 and 
the patient was ready for discharge. The abdominal 
incision had healed well without incident. 

On April 1, the day prior to his sclieduled discharge 
the parient developed a severe headache witli marked 
malaise. The'headache failed to respond to any of the 
analgesics. By the following daj lie had a marked fever 
up to 102.4 degrees. Physical examination was nega- 
tive. X-ray of the chest on April 4 and April 7 was 
negative. Administration of sulfadia/.ine had no effect 
on his fever. Blood counts were within normal limits 
for the first week except for a slight relative lympho- 
cytosis. This plus the presence of a morbilliform rash 


over the palate and buccal mucous membrane which 
appeared later. le<l to a tliagnostic impression of infec- 
tious mononucleosis. A hefcrojthde antUiody (Paul- 
Bunnel) test was taken on April 7. On .April 9, lumliar 
puncture showed normal cerebrospinal pressure There 
were no celF. and the chemi'-ln was normal. 

On .April 10, he had a leukocytosis of 15.000 with a 
icjwrted differential of lymphocvtes (Fig. 10). A 
special smear the same day showed these cells to he 
chiefly Kieder cells. The hetcrophilc antilxKlr test taken 
on Ajjril 7 was finally rcjwrted as complete 1-64 and 
partial 1-512, confirming the diagnosis of infectious 
mononucleosis. The patient continued to have feier 
for two weeks. His white count rose to a peak of 
49,000 w'ith hmphocytes (Fig. 10). He continued 
to have headache during the entire two weeks of fever. 
Further heterojihile antibody tests showed more com- 
plete agglutination. (Table 2). The patient left the 
liosjn'tal for his home on April 28, afebrile hut still 
showing lymphocytosis. 

He continued on his diet alone until September, 1944, 
when be had some glycosuria and was placed on 20 
units of protamine insulin daily by bis family physician 
He remained on this dose until November, 1945, when 
he was hospitalired for a cbeck-tij) by the Veterans 
Administration. He was found to require Protamine 
.32 units plus regular insulin 8 units for complete dia- 
betic control. IVlien last beard from, in May, 1946, 
be was still on this insulin dose and feeling very well. 
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IJIvSCUSSION 

In the differential diagno.sis various known causes 
of splenomegal}' (10) were considered and eliminated. 

In vie\v of the transfer diagnosis of lijDoid di.scase, 
the persistent hypercholesterolemia and the removal of 
a lipoid corneal deposit at the first ho.spital, various 
forms of xanthomatosc involving the spleen were con- 
sidered, as outlined by Dreyfuss and Fishberg. ( 2 ). 
Such a- case was also reported by Herbert (3). The 
absence of skin xanthoma, the normal bone marrow 
smear and the absence of lipid in the spleen by i)criton- 
eoscope-biojj.sy eliminated Gaucher's disease, diabetic 
lipemia, and localized xanthoma of the spleen as causes 
for his splenomegaly. Joslin (4) has reported lipoid 
corneal deposits in diabetics with hypercholesterolemia. 
The patient’s hyperlipemia was attributed to his dia- 
betes, since the chole.sterol esters were within normal 
limits and the total blood choesterol became normal 
after his diabetic state was controlled ( 9). 

Hemochromatosis had to be considered in view of 
the fact that pigmenfation of the skin may be alxsent 
in 20% of the cases. However, hemochromatosis has 
never been reported under the age of 25 years and is 
mo.st frequent in middle age. The negative skin biopsy 
further added to our clinical impression that this patient 
did not have hemochromatosis. 

Syphilis, tuberculosis, sarcodosis, parasites, lymphoma 
and leukemia were readily eliminated by study of the 
bone marrow and the peripheral blood, the absence of 
fever and the peritoneoscope-biopsy of the spleen and 
the fact that the patient had never been out of the 
United States. 


Fig. 10 

'rhrombocyto|)enic ])urpura was ruled out because of 
the absence of blecfling tendency under our observation, 
normal red cell fragility, normal icterus index, negative 
tourniquet test and normal clot retraction. 

The syndrome of primary splenic neutropenia ( 1 ) 
was considered but discardcrl in view of the normal 
neutrophile count and normal bone marrow. 

The diagnosis of chronic congc.stive splenomegaly 
(splenic anemia, Ilanti’s disease) was thus clearly es- 
tablished. The clinical ])icture was that of a young 
man, with a disease of insidious onset, an enlarged 
.spleen, two episodes of epislaxis, moderate anemia, 
|jersistcnt leucopenia with normal differential and 
thrombocytopenia. There was some evidence of liver 
damage in retention of bromsulphalein on two tests. 

The sternal marrow differential was reported as 
normal, but there was a myeloid-erythroid ratio of 
1.84:1 compared with a normal of 2.75:1 or higher. 
Limarzi ct al (5) have reported that early in Band’s 
there is a myeloid hyperplasia. They believe that the 
condition of the marrow may be of prognostic .signifi- 
cance for splenectomy, that er 3 ’throblastic marrow with 
reversal of the myeloid-erythroid ratio points to a poor 
result from the splenectomy. In their 21 cases, the 
M-E ratio was 1.22 to 1. Doan (1) believes that the 
earlier in the disease the .spleen is removed, the safer 
and better. Others, quoted by Wintrobe flO), agree 
to splenectomy but believe a more careful selection of 
cases is necessary to avoid fatalities, early or late. 

The pathogenesis of congestive splenomegaly is still 
a moot question. Portal hyjjertension due to obstruc- 
tion of the portal or splenic vein has been reported in 
many instances. But its absence in other cases has led 
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Ravenna (7) to jxjstuiate that the fli^ea.'C is primary 
in the .spleen and i< due to toxic, infectious or para.sitic 
damage to the spleen pareiichynta itself, which is ac- 
companied by fibrosis. Tlic changes arc primarily due 
to the lesions of the .splenic arterioles which fail to 
control the inflow of blood. The consequent congcsli\e 
splenomegaly causes di.sturbances in the jiorta! bUmd 
flow and leads to cirrhosis of the liver and venous 
thrombosis. 

In our case, at operation, no attempt was ma<!c to 
measure the pressure in the s])!enic vein. The surgeoji 
could find no csidence of obstruction in the jMirtal 
.system within the field of his ojieration. 'I'lic rajiid 
imjjrovement in the patient's diabetic .state is inexplica- 


ble. I f one agree.s with the toxic theory of a primaiy 
splenic disease, then perhap.s removal of this lactor 
mat account for the proni])t improvement in the pa- 
lient'.s carlinhydrate tolerance. Tlien again, if the i)orta! 
In perlcn.sion existed and was relict cd by the Ejitcnec- 
tomy perhaps that would also account for the improve- 
ment in the patient's diabetes by imprrning the circula- 
tion to the pancreas. Such an abrujit improvement i«st- 
operativcly in diabetes must lie exceedingly rare, fhe 
usual ])icturc after mn->t ojierations is a depreciation 
in tolerance, a tcntlcncy to ketosis and an increased 
need for insulin. Our {laticnt behaved as though some 
source of infection hail been remoted by the splenec- 
tomv. 
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A Soluble Phcnolphthalein Laxative 

By 

MAURICE ROSEKTHAL. M. D.’ 
STANLl'A’ E. CAIRXCROSS, Ph. D.= 

M. GENEVA GRAY, I’h. D." 

CA M imiUGK, M ASS. 


' I 'iiK CATHARTIC effect of plienolplitlialein was fir.st 

noted 1)}’ V. Vaino.^sy in 1900, and it was during 
the ten years sulisequent to his ol).=ervation that most 
of the clinical inve.stigations were conducted. Gpinion 
differs as to its mode of action. Vamossy and also 
Tunnicliffe, in 1902, attrihuted the action of the drug 
to high osmotic pressure ])rnduced thus ; in the acid 
medium of the stomach, iiheno’phthalein remains un- 
changed hut u])on reaching the alkaline intestine it is 
converted to the more soluhle, and hence more active, 
.sodium .salt, the diffusive powers of the salt increa.sing 
osmotic jircssure. 'I'he projKjnents of this e.'cplanation 
l)oint out the correlation of the more marked effect of 
phcnolphthalein in man than in animals with the greater 
alkalinity of man's intestinal tract. Cald\\:cll and Crane, 
in 1929, ])ut forth the theory that phenoliihthalein is 
dissolved in the bowel In- bile and alkali and develojis 
a mild irritant action on both the small and large 
intestine, more definitely on the latter. Gtt and .Scott, 
in 1908, reported exiieriments in which the drug acted 
directly on e.Ncised intestinal muscle, and Alexandrine 
\ras quoted by Caldwell as claiming that phenolphtha- 
Icin stimulated peristalsis of the ileum and cecum. 
Roentgenographic studies by Caldwell, however, showed 
no local effect on the movements of the stomach and 
small intestine. 

There is substantial evidence that the drug may be 
absorbed into the blood from the large intestine, carried 
to the liver, secreted into the bile and intestine and re- 
absorbed into the blood again, thus accounting for the 
fact that its mild aperient action lasts for several days, 
before the drug is gradually eliminated in the feces 
and urine. 

The few recorded cases of toxic effect are in doubt, 
and very large doses have been given to man ( several 
grams orally and one-half gram subcutaneously J with- 
out untoward effect. Phenolphth.alein itself does not 
produce local irritation but its soluble salts arc ex- 
tremely irritating. Apiiarently it is not readily ab- 
sorbed, as is demonstrated by the large amounts found 

Rosenthal, who js.now a member of the staff of St. Monica’s 
Hospital, Phoenix, Arizona, 'was at the time of the clinical work 
Assistant Professor of PathoIo,';y, Long Island College of Medicine and 
in charge of the teaching division, Department of Pathology, King’s 
County Hospital, Brooklyn, New Yotk. 

-Of Arthur D. Little, Inc., Cambridge, Massachusetts; formerly mem- 
ber of research staff, Bristol-Myers Company, Hillside, New Jersey. 
*^Of Arthur D. Little, Inc., Cambridge, Massachusetts. 
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in the feces fiij) to 859f), and only following large 
do.sc.s can it he detected in the urine. 

Investigations into the possibility of develoinng the 
solubilized derivative described in this rejiort were ini- 
tiated in 1933. Preliminary work established that neither 
plienoliilitlialein nor its sodium salt could (jualify on the 
score of solubility and palatability. Hoth are bitter in 
.solution, at least 50‘/f alcohol being required for the 
dissolution of iibcnoljjlithalein, and the sodium salt is 
.subject to rajiid decomposition in solution. 

Examination of the literature indicated that the 
naturally occurring laxative principles of cathartics 
were water soluble ghicosides of the hydro.wanthra- 
qtiinone group, further, that it was the beta type of 
glucosidc that released active drugs by enzymatic action. 
Thus .synthesis of the beta glucosidc .suggested itself 
and was accomplished in 1934 In- the reaction of phen- 
olphthalein with acetohromu, glucose in the iirescncc of 
silver oxide and quinoline, according to the process 
described in U. S. Patent 2.216.734. 

'I'he derivative is almost infinitely water mluble. al- 
cohol soluble, odorless, colorless, nearly tasteless, stable 
in liquid or solid form, yet capable of being bydroI\ zed 
in the digestive tract. 

The iircparatirni for oral administration is a jialatable 
elixir consisting of true fruit rasiibcrry flavor, 9% 
alcohol, .38 Or sugar, and of jibenolpluhalcin beta 

diglncoside, with small amounts of sujqdemcntary 
flavoring, compoimderl to sujjply 1 grain per tea.spoon- 
ful of the laxative jirinciiilc ( equivalent to 0.237 grain 
of combined plicnol];Iitba!cin ) . Rigirl stability tests 
have demonstrated no alteration of the active ingredient 
on aging. 

T( )X I CGEGGIC AE ST UDI ES 

Preliminary toxicity investigations failed to reveal a 
lethal dose. By intrajieritoncal injection of 10% 
aqueous ])benolpbtbalein beta diglucoside in four white 
rats, a tolerated dose of 2.17 gins. /Kg. was established 
— the equivalent of a 152 gm. dose for a man of 154 
])ounds. .Analysis of the feces demonstrated that the 
drug bad been s])lit in the digc.stive tract to yield free 
plienolphthalein. f^n this basis extensive animal test- 
ing ])rior to work with human subjects, seemed justi- 
fied. 

Before jiroceeding with further work on toxicity 
preparatory to clinical testing, it was felt desirable to 
evaluate the reported incidence of sensitivity to pben- 



144 

oljjlillialeii). A thorouf;li literature survey was made, 
and in addition, first-hand information was obtained 
from leading dermatologists as to the importance of 
imblished statements on allergic rerictions to pheiiolph- 
tlmlein. As a result of this study it was concluded 
that pheiiolphthalein is a safe and accejdahle laxative 
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and tliat the occurrence of allergic reactions is extremc- 
h- rare in view of the millions of doses constimeci an- 
nually, The ca'-es cited seemed to indicate that the 
feu- individuals who do react to phenolphthalein may lx 
desensitized, that most reactions appear after the drug 
has been taken, consciously or unconsciously, for .'ome 
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2 

m 

died 

JIth day 

pulmonary edema 
no inflammation of 

stomach or intestines 

O 

m 

none 

parasitic Iiscr 
infestation 

** 






P 

{ 

diarrhea 

once 

acute colitis; 
toxic nephrosis 

2 mgm/Kg daily 

4 mgm/Kg daily 
by stomach tube 

2 weeks 

2 weeks 

\ 

m 

«ome 

durrhea 

no findings 

S 

1 

none 

no findings 



4 

m 

none 

no findings 

T 

{ 

none 

acute enteritis 

” 






W m 

CONTROL 

none 

no findings 

2 mgm/Kg daily 

4 mgm/Kg daily 
(t mgm/Kg daily 
by stomach tube 

2 weeks 

2 weeks 

2 weeks 

5 

m 

none 

no findings 

X 

m 

none 

no findings 

" 

fr 

6 

m 

none 

no findings ’ 

Y 


none 

no findings 


»» 





R 

m 

diarrhea advanced post-mor- 

died 21st tem decomposition 
day 

2 mgm/Kg daily 

4 mgm/Kg daily 

2 si-ecks 

1 week 





Z 

m 

none 

no findings 

6 mgm/Kg daily 

3 weeks 






NOTE: Stud)' A was carried out by Dr. Frederick F. Yonkman with the assistance of Dr. Charles F. Branch. 

Study B was carried out by Dr. W-alter L. Mendenhal) with the assistance of Dr. Caroline tumSuden. 
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period of time. Hypersusceptible or specifically sensi- 
tized individuals . have been reported to exhibit cither 
excessive purgation or skin rashes. Fantus and his 
associates have shown that the drug is relatively non- 
toxic even in very large doses. 

In this study 223 subjects received repeated doses 
of both phenolphthalein USP XI and phenolphthalein 
beta diglucoside, with no occurrence of .skin reactions 
or other direct finding of sensitization to either drug. 

A study of the to.xicology and pathology of phenolpli- 
thalein beta diglucoside (using rats and rabbits), in- 
cluding certification of individual lots for use in clinical 
testing, was conducted by Dr. Frederick F. Yonkman 
in 1938; his findings were confirmed in every respect 
in 1945 by Dr. Walter h. Mendenhall (see Chart I). 
To preclude introducing variation in test material, the 
assignment of ail samples for to.xicit}’ and clinical test- 
ing was the res])onsibility of one worker throughout the 
investigations, and careful records were kept of chemi- 
cal analysis and toxicit}-- tests on each sample. 

A complete account of the to.xicity tests is omitted 
since it would consi.st largely of an enumeration of 
re.sults which confirmed the initial findings, which once 
established, were checked by independent investigators. 

In the studies described in Chart I, autopsy revealed 
no morphological or histopathological changes attrib- 
utalde to phenolphthalein; when a study of residual 
urine was possible, there was no evidence of renal ir- 
ritation. Any changes observed could be attributed for 
the mo.st part to upper respiratory infections, then 
prevalent, as confirmed in control animals. Gradually 
increased dosage established a minimum lethal do.se 
in the rabbit hy vein of 5 gm./Kg., or the equivalent of 
three-quarters of a pound for a 154-pound man, admin- 
istered in a single dose. .Since the recommended dose 
for humans was intended to be 0.005 to 0.195 grams 
(1/12-3 grains) orally (and to.xicity is less orally 
than intravenously), the wide margin of safety is ob- 
vious, .and phenolphthalein beta diglucoside may be 
considered a safe and non-toxic drug. 

The elixir vehicle without the phenolphthalein deriva- 
tive, in comparison with the complete formulation, was 
tested in amounts uji to 8 cc. daily by stomach tube in 
rabbits and rats and found to be non-toxic. Toxicity 
te.sts on the elixir were carried out on two occasions 
since a large numlier of accidental deaths in the first 
.study demanded improvement in technique in adminis- 
tering the drug; repetition of the study permitted a 
maximum number of animals to survive the experimen- 
tal period (see Chart II). 

In certifying lots for clinical use, the routine pro- 
cedure was to administer 1 gm./Kg. intravenously to 
rabbits and 4 mg./Kg. per os to rats. 

Dr.. Maurice Rosenthal, after repeating some of the 
animal studies to be assured of toxicity finding.s, made 
a comp.'irative clinical examination of phenolphthalein 
and phenolphthalein beta diglucoside, taking as his sub- 


jects five age groups. Having established effective dose 
ranges at all age levels. Dr. Rosenthal and Dr. Maurice 
Blatt, working independently, evaluated the finished 
elixir. A detailed account of the clinical work follows 
and is summarized in Chart III. 

CLINICAL STUDIES 

1 /^ - 5 Years Group. (Not hospitalized). Because 
of infrequent need of laxatives in this group of twenty- 
five institutionalized children, the observation period 
extended to .six months before a sufficient number of 
doses had been given for adequate clinical evaluation. 
The four weeks prior to inve.stigation served as a con- 
trol period in all the cliniad studies described in this 
report. The children in this group were free of chronic 
ailments- and on the basis of intestinal physiology could 
be classified: 16, normal; 6. moderately constipated; 
and 3, chronically constipated. The diet was standard 
throughout investigation and control periods. Laxatives 
had previousl)' been used only infrequently and irreg- 
ularly. Administration of the drug under study was 
daily; the two drugs — the diglucoside and phenolph- 
thalein USP — were alternated at bimonthly intervals; 
thus each subject served as his own control, 'flie level 
of dosage was as follows (in grains) : 

~ , j . ‘ j r Dishtcostdc t/Sr phenolphthalein 

Total dosage during period of " ^ 

study II 5/12 II 1/6 

Total number of bowel move- 

ments 155 122 

Actual dose per patient l/l2-l/6 l/l2-l/8 

AVERAGE EFFECTIVE DOSE l/l2 l/l2 

Untoward reactions were rare. Vomiting occurred 
once with the USP preparation although four similar 
doses were subsequently tolerated ; cramps were com- 
plained of in two cases with both preparations; but 
here again, repeated doses of either were not associated 
with that complaint. It is significant to note that the 
period of administration of the drugs extended to six 
months and yet no skin reactions were observed. Urin- 
alysis and blood studies failed to reveal any pathological 
changes due to either preparation. Phenolphthalein was 
not detectable in the urine; stool examination was 
negative. 

It can be concluded from study of this group that 
the diglucoside was a little more than twice as effective 
as phenolphthalein on an equimolecular basis. As 
judged by elapsed time for evacuation, the more effective 
compound was also the diglucoside (14 hours as com- 
pared to 16-17 for phenolphthalein). 

3 - 8 YEARS GROUP 

(Hospitalized, bedridden). This group of twenty-six 
tuberculous children presented varying degrees of con- 
stipation ; enemas and laxatives had been used frequent- 
ly. vStandard hospital diet was maintained throughout 
the experimental period of eight weeks as .well as during 
the control period. 

The subjects in this group were divided as follows; 
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TOXICITY TI-STING OT PIIENOI.PIITUALF.IX PliTA DKIUJCOSlDli I-I.IXIR PlilllCLE 

f Admiuislraliim |>cr txj 


Study during May - June, 1939 

Rahhii Srx Doia^,r 

At m 14 do*cs of 4 cc. «cli 
I dcrtt of 5 cc. 

5 dot« of 6 cc. cjch 
I dole of 5 cc- 

A2 f 17 doics of 4 cc. each 
I do^e of 5 cc. 

1 do<e of £ cc. 

2 dcHCj of S cc. 

A5 m first antmil second animal 

) doset M do*n 
1 dote 

J doie 
I dote 


of 4 cc. each 
of 5 cc each 
of ^ cc each 
of 8 cc. each 


Study during Junc^Ju!y\ 19 KJ 

lUhht .Sear VoiMgr 

OR'Il m 7 d''?tet of 4 cc. each 
JO dotea of 5 cc. each 


OK-J2 m 7 do<M of 4 cc. each 
JO dotci of 5 cc. each 


OR'76 f 7 d*vn of 4 cc. each 
10 dcHCi of 5 cc. each 


All animah v.efe jiormaJ thfou;;howt counr of itodj* and auiopsiet 
■wcfc nor performed. The first antma! dciijjnatcJ AJ ‘'drowned”, 
K e. -“the aoimJon oo7ed «p through the caihrier, was draien into 
trachea, thus inierferinj; with rnpifafion. 


Ail antpp^ies 


Administration Intravcnon.s 


VAl m 4 injcctioni of 8 cc. each 
VA2 / 4 injections of fi cc. each 


Both animaU vere nor/nil throu^hou: coune of study and autoj>sjVs 
were not performed. 


]V*I5 m 5 jfiifctJor.i of f cc. each 

lV-24 f % injecrionc of 8 cc. each 

IV.25 f )l infrciions of 4 cc. each 

Rahhir IV* J 3 died and aotopy showed hronchopneurxjnia; the ether 
two animals were normal throughout study. 


roxiciTv 

Study during May - June, 1939 


TESTING OF COMPLETE ELIXIR FORMULATION 
(AfliiiinNtration ]H;r os) 

Studr during June -July, 19-JO. 


RabOit 

Set 

Dosagr 

Aii/opsy 

Ralhl 

SfX 

Dou?r 

Bl 

{ 

14 doses of 4 cc. each 

rupture of lun^ b> 

OR-1 

m 

7 doses of 4 cc. each 



( dose of 6 cc. 

catheter 

OR-2 

m 

10 dfxes of 5 cc. each 

DIED final clay of experiment 


OR-4 

m 






OR.5 

m 


B2 

m 

THREE atitmaU ttsrd 


OR-M 

f 


(1) 


2 doses of 4 cc. each 


OR-17 

f 




1 dose of C cc. 

"drowned” 

OR-3 

m 

7 doses of 4 cc. each 

(2) 


1 dose of 4 cc. 

3 do'es of 8 cc. each 

12 doses of 4 cc. each 

"drow-ned” 



5 doses of 5 cc. each 

1 dcHc of f* cc. 

DIED 

(J) 







3 doses of 5 cc. each 

negative 



Tiro iirtif»*rf/i «ird 

B5 

m 

TfiilEE animats usrJ 


OR. 1 5 

f 

(!) 3 doses of 4 cc. 

(1) 


5 doses of 4 cc. each 




(2) 3 doses of 4 cc. 


I dose of 6 cc. 




15 doses of 5 cc. 



2 doses of 8 cc. 

4 doses of 4 cc. each 

"drow'ncd” 



Tiro animats nseJ 

(2) 


pneumonia 

OR-Ifi 

f 

(I) 7 doses of 4 cc. 

0) 


8 doses of 4 cc. each 

negative 



(2) 15 doses of 5 cc. 







TVrO animats usetl 





OR- 18 

f 

(I) 7 doses of 4 cc. 


(2) 15 di«c! of 5 cc. «ch 


An/ofi) 

nrsstlTc 


muhirlc I'Tcr 

jlncMiC!): lun? 
consMtion. 


"dro.Ttcd'* 


bronchopnoimoau 

nepthe 

bronchopneoraon'o 

ncpJtivc 


VBI 

f 3 injections of 8 cc. 

lymphadenitis due to parasitic in* 


DIED 

fection 

VB2 

m 4 injections of 8 cc. 

negative 


( I ntravenous administration ) 

lue to paratitic in- Ten animals, five of each sex, each received 5 injection! of S «. «£ 
at 5-.1 day intervals and were normal throughout the stuo). 
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The ten children in Group A were given 1/8 grain of 
phenolphthalein UvSP daily, for two weeks, followed bj' 
two weeks’ medication of 1/12 grain of the diglucoside. 
The sixteen children in Group B received 1/8 grain of 
the diglucoside for two weeks, followed by two weeks’ 
medication of 1/8 grain of the USP drug. The varia- 
tion in initial dosage of the diglucoside was an attempt 
to judge the limitation of the drug's potency; it was 
established that equivalent effects were produced by 
the smaller amount. 

In this group, dosage was increased daily in order 
to demonstrate development of tolerance to either drug. 
Initially no clinical manifestations were observed, and 
though later some subjects displayed intolerance to 
either drug, its resumption at the same or higher levels 
failed to produce symptoms. Acquired sensitivity was 
never seen. The level of dosage in grains was as fol- 
lows : 

DigliiroiiJe USP Phenolphthatehi 

Tot«l dosage during period of 

study 11 1.96 162.11 

Total number of bowel move- 
ments ‘ 1023 S02 

.Actual dose per patient l/l2-l/4-{- I/8-I/2 

average effective dose 1/12 1/12 

Urinalysis revealed no patholo^cal changes except 
high concentration of the urine (frequently associated 
however 'with the febrile episodes of tuberculosis). 
Phenolphthalein was detectable in the urine only after 
doses of 1/2 grain of either compound. Blood studies 
demonstrated cosinophilia (up to 15%) in 67 out of 101 
blood smears. This was not considered significant since 
medication was continuous, and the fitood findings were 
probably indicative of a mild allergic reaction ; further- 
more, it is believed that allergy is more readily elicited 
in a tuberculous subject. 

On an equimolccular basis, it could be concluded that 
the diglucoside was about three times as effective as the 
USP preparation. 

6- 16 YEARS GROUP 

(Hospitalized). Both laxatives and enemas had 
been used previously in this group of twenty-five tu- 
berculous patients. As before, diet 3vas standard during 
investigation period (eight weeks) and control period. 
Nine subjects were bedridden; sixteen had bathroom 
privileges. 

Medication was initiated with the diglucoside for a 
group of twelve children; the other group of thirteen 
received the USP preparation; the first cycle was of 
one month’s duration since optimum do.sage was not 
established in the fir.st two weeks. Thus the compara- 
tive study was based on the second month’s investiga- 
' tiofi, when the compounds were alternated at two-week 
intervals. The initial dose of diglucoside was 1/12 
grain, which was increased at two or three-day intervals 
until the optimum dose of 1 to 2 grains was reached ; 
the initial dose of phenolphthalein was 1/8 grain, and 
optimum dosage was arrived at in a similar manner. 


(in grains) 

Total dosage during period of 

Diglucoside 

USP Phcnolphihalein 

study 

Total number of bowel move- 

430 

431J^ 

ments 

246 

246 

Actual dose per patient 

l/l2 -2 

1/8-2 

AVERAGE EEFECTIVE DOSE 

1 - 2 

I - 2 


Though cramps and nausea were complained of in 
several cases with either preparation, repeated doses 
failed to produce like symptoms. 

Urinalysis occasionally demonstrated phenolphthalein 
in the urine after 2 grain doses of each compound; 
however, there were no pathological changes due to 
phenolphthalein, and no skin reactions were observed 
even with large doses. 

It can be concluded from this study that the digluco- 
side was approximately twice as effective as the USP 
preparation on an equimolccular basis. Children at this 
age level tolerated larger doses than had been expected. 

16 - 75 YEARS GROUP 

(Hospitalized). Only four of these subjects were 
in the sixth and seventh decades. The study was based 
on two months’ observations of 50 patients with varying 
degrees of constipation. Diet was standard throughout 
investigation. Dosage, in grains, was as follows: 

Diglucoside USP Phcnolphihalein 


Total dosage during period of 
study 652 2/3 868^5 

Total number of bowel move- 
ments IS'BS 1822 

Actual dose per patient l/2 - 2* 1/2-2** 

AVERAGE EFFECTIVE DOSE l/2 - l/2 1/2-1 

*(42% required **(60% required 
l/6) l/2) 


NOTE: Tbe four subjects in the sixth 
and seventh decades required the 
upper limits of both preparations. 

No reactions due to sensitization from previous use 
of either compound could be observed, nor any evidence 
of increased or decreased tolerance. In cases in which 
renal disturbances were already present, urinalysis 
demonstrated no irritation due to either compound; in 
the remainder, the occasional albuminuria and pyuria 
was considered clinically unimportant (specimens were 
not catheterized). Phenolphthalein was not detectable 
in the urine. Blood and stool examinations were nega- 
tive. 

In this study, the diglucoside proved two to four 
times as efficacious as the USP phenolphthalein prep- 
aration, on an equimolccular basis. 

OLD AGE GROUP (56-86 YEARS) 

(Hospitalized). This report is based on two months’ 
observation of thirty patients (only two of whom were 
iri the fifth decade), most of whom were senile and 
suffering from some type of vascular disease and vary- 
ing degrees of atonic constipation. As before, diet was 
controlled, and the preparations were alternated at bi- 
monthly intervals. Dosage, in grains, was as follows; 
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Vonnic 14 
XuMBtt 4 


H8 


Total iJo$ai,e during perW of 

DixhiciMiilr 

USV l’ltfnntj‘!il/'jlrin 

itudp 

Total nurnlKT of bov.*rl mo\f- 

CM 

51t.5 

menty 

590 

5JI 

Actual dmf per patient 

r.n 

1.78 

A\TRAGL I rnCTIVl DOSi 

1 - c< 

1/2 - /. 


(2S sidufcit nnl} intliidrJ tn 

»i3liltICI ) 


In tins study delayed action \\'as noted with l)'')lh 
preparations, and no cninnlati^e efTect witli tlie diclii- 
coside in spite of larjje doses. No sKin reactions were 
observed. LTrinary lindinits were net;ati\c: it was 


Aj;/- Gmut 

CHART HI 

of [ffreihr Ooir of 

Pfrto f of 

(iron) 

hi* 

0 / lAri jfton 

1 >/: - 5 

I/I2 - l/C prjiini 

ttx montlu 

3 - 8 

\/\l - 1 / 4 -f- prjint 


6 - IC 

1 - 2 gram* 

cirhi 

1(! -75 

l//. - 2 jeraint 

fwn fnonthi 

5« -80 

J - 2 fraJnt 

ttio rjniith^ 

'itcd that 

on admitii.st ration of 1 grain 

(if the U.'sl 


dniff every third <!ay, iihenolplitlialcin w;is detectable in 
the urine; such was not the case with tlie rlifthicoside 
untii the dose reached 2 STains. .Stool examination /;avc 
no evidence of intestinal irritation, and the hhtori stud- 
ies demonstrated no pathological findings due to either 
preparation. On an cquiniolccular Imsis. the diglucosidc 
was 1.7 times a.s effective as the jihcnolidithalein L’SP, 
for this group. 

The evaluation of phcnolphthaleiii heta diglucosidc 
by clinical testing with fi\c age groups (156 subjects) 
may lie summarised as follows: 


hernilous ciiildreii, ranging in age from 8 to 15 jears. 
The group was sididividcd into .six stetions, digignated 
alphabetically, 'i'he drug under stmh was administered 
every other day. excejd Saturdays and Sundays; the 
three preparations v.-crc rotated among three groups — 
15, !), and I* --at two-week intervals while each of the 
three remaining groups --.A. C, and K — receUed a 
single prt[taratif.n for the dnmiion of tlie csperimcnl, 
sening as cotitrols. The distribution of medication is 
shown in C'hrirt iV. Tins cross-ehetking eliminated 
the need of prolonging the lime of stiuij in order to 
allow re--t ])eriods Itclween changes of drugs. 

h will Irtr noted that in the seiond and third two-«cek 
jieriods tlie numlfcr of lyiwel movements did not in- 
crease propfirtionately to llw increase in dosage. It was 
assiinied therefore that the original lower dree was the 
ojuimnm dose until snbseijncnt trials indicated that the 
variation was prokably due to a cliange in resjionse; 
there was no opjwjrtnnitv to check the validity of this 
c.xjdanalion 

The extent of nnifornuty in results lietvvcfu the cec- 
perimeiilal gronj) atu! conlnds ju-.tificd the procedure 
of sliifting groups from one preparation to another. 

’J'lic only stj-mfitant finding was that of prevalent 
coiitiojihilin (ui) to I-?*"? ). It will in: recalled that this 
was noted nKo in another tuberculous group (5 to 8 
years) anrl was nssuuted in that study to lie due to 
prolonged ntitl eontinuoiis ndminislnition of the drags. 
Ill this groiij), however, administration was not as in- 
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Drue Administration during 
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(jtnioi) 

TBD 

riitir 

Bowel ] 

USP Total Mosements j 

i 

; PBD 

I Imr USP 

Total 

Boa cl 
,\b» emmti 

rnn 

f Imr USP 

Total 

Bo*t5 

\fovr"e"tJ 

A 



15 

173 1 


1 

2! 


57 

1 ' 

I 

1 

16 


36 

li 


5i 

12 

80 i 


es/100 

19-1/3 


74 

‘ 1 


30 


74 

c p; 



15 

81 1 

I 


29 


67 

! 1 


30 


78 

D 'A 



12 

08 ! 


I 

26 


72 

1 

t 

68/100 

20 


61 

r 

35/100 


10.5 

V4 j 

i 

48/100 

20 


109 

i 

6S/IOO 

20 


m 

V 

35/100 


10.5 

100 
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30 
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5 

* 

I 

15 


54 
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elixir 

F 


10.09 t 

8.95 

1 elixir 

r 

3.6 

r 

5.4 

elixir 

r 

3 6 

E 

5.1 

PBD 

D 


5.C C 

5,4 

! PBD 

D 

2.8 

c 

2.3 

j PBD 

D 

3 4 

C 

1.6 

USP 

B 


5.3 A 

C.O 

USP 

n 

3.8 

A 

2.7 

] USP 

B 

2.5 

A 

3.5 


Lxptl. 

Group Controls 


PBD — phcnolplithalcln beta diglucoside CHART XO. IV 

USP — phcnolphthalcJn USP 


STUDY OF COMPLETE ELIXIR tensive and tiie only c.x'planafion which can he offered is 

FORMUL.ATION that possibly latent allergic states (as manifested by 

Dr. Rosenthal compared the finished cli.xir formula- the eosinophilia) arc more easily evoked in fubercitlou- 

tion w'ith an aqueous solution of diglucoside and with patients. Otherwise there were no clianges attnlni < ic 

phenolphthalcin (USP) in a group of twenty-nine tu- to any of the preparations. 
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Jour. D. D. 

Aran., 1947 

CONCLUSIONS 


On an equitnolecular basis, the relative efficiency of 
the preparations might be stated as follows ; 



Elixir 

USP 

Phcnolphthalein 

Diglucoside 

1st cycle 

4 

2 

1 

2nd cycle 

4 

2 

1 

3rd cycle 

3.4 

2 

1.4 


The elixir proved superior to the aqueous diglucoside 
preparation to an une.xpected degree; apparently the 
components of the elixir, though possessing in them- 
selves no laxative effect, enhance the action of the 
diglucoside. 

The unplea.sant side effects noted in previous studies 
were completely absent in this group, and all three 
preparations proved to be entirely safe. Of importance 
in pediatrics is the fact that the eli.xir was well received 
by the children. 

The elixir was also studied clinically by Dr. Blatt 
in a group of thirty-eight children ranging in age from 
lYi to 17. years; all were amliulatory and of the group 


SCHEDULE OF PROCEDURE 
CLINICAL TESTING OF COMPLETE 
ELIXIR FORMULATION 


PERIOD 

No, Days 

Drug in Group A 

Drug in Group B 

First 

Observation 

14 • 

0 

0 

Test for Minimal 
Flfcctivc Dose 

7 

USP (powder) 
gr. daily 

USP (powder) 

14-1 gr. daily 

First Drug 

Period 

14 

USP*^ (powder) 

1 gr. dail)' 

PBD (aqueous soln.) 

I gr. daily 

Rest Period 

4 

0 

0 

Second Drug 
Period 

14 

PBD (aqueous soln.) 

I gr. daily 

USP (powder) 

I gr. daily 

Rest Period 

4 

0 

0 

Third Drug 

Period 

14 

PBD elixir 

1 gr. daily 

PBD elixir 

I gr. daily 

Rest Period 

4 

0 

0 

Last Drug 

Period 

14 

USP (powder) 

1 gr. daily 

PBD (aqueous soln.) 

I gr. daily 

Final 

Observation 

7 

0 

0 


''KcsultJ discarded because the deviation in phenoJphthalein content was 
too great. 

PUD — phcnolphthalein beta diglucoside 
USP — phenolphthalcin USP 

CHART NO. V 


COMPARATIVE EFFECTIVENESS OF PBD, ELIXIR, AND USP, IN EQUIMOLECULAR WEIGHTS* 

(Grouj)s A and B are composed of 19 children each) 


• 


PBD 




Elixir 

PBD 



USP 



' 

Grains 

Given 

USP 

Equiv.* 

Grains 

No. 

Stools 

Stools 
per gr, 
Equiv. 

Grains 

Given 

USP 

Equiv.* 

Grains 

No. 

Stools 

Stools 
per gr. 
Kquiv. I 

Grains 

Given 

USP 

Equiv.* 

Grains 

No. 

Stools 

Stools 
per gr. 
Equiv. 

Constipated 

A 

252 

124.24 

155 

1.24 

252 

124.24 

204 

1.64 

252 

252 

193 

0.75 

B 

336 

165.65 

304 

1.83 1 

t6S 

82.82 

160 

1.94 

168 

168 

128 

0.70 

Normal 

A 

14 

6.90 

11 

1.59 

14 

6.90 

24 

3.47 

14 

14 

30 

2.15 

B 

196 

96.63 

273 

2.82 

98 

48.31 

129 

2.69 

98 

98 

128 

1.30 

Total 

A 

266 

131.14 

166 

1.26 

266 

131.14 

228 

1.74 

266 

266 

223 

0.83 

B 

532 

262.28 

577, 

2.19 

266 

131.14 

289 

2.20 

266 

266 

246 

0.92 


^ *Thc molecular weight of phcnolphthalein is 318.31, while that of phcnolphthalein beta diglucoside is 642.59 
— . On a molecular basis, the beta-diglueoside contains 49.3% phcnolphthalein. 


COMPARISON OF EFFECTIVENESS OF PBD, ELIXIR PBD, AND USP IN ' 
.NOlUIAL AND CONSTIPATED CHILDREN 



NORMAL (8) 

CONSTIPATED 

(30) 

DRUG 

Number of Stools per grain 
(Equimoiccular weight) 

Ratio of EfTcc- 
livcness to USP 

Number of Stools per grain 
(Equimolecular weight) 

Ratio of Effec- 
tiveness to USP 

PBD 

2.74 

1.94:1 

1,58 

2.13:1 

ELIXIR PBD 

2.77 

1.96:1 ; 

1.75 

2.39:1 

USP 

1.41 

1:1 

0.74 

1:1 


CHART NO. VI 
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thirty were constipated and eight were normal. The 
children were divided into two groups of nineteen each. 
The schedule of procedure can best he shown grajihical- 
ly (sec Chart V) ; Chart VI shows the comparative 
effectiveness of the three preparations in both normal 
and constipated subjects. 

Untoward effects were more frequent in the con- 
stipated group and the symptoms occurred more often 
when the USP preparation was administered than with 
either the diglucoside or the elixir. Blood, stool, and 
urine studies revealed there were no significant findings 
due to any of the three preparations. 

It will be noted that cathartic effect of the respective 
preparations was greater in Group B than in A, and 
this can be explained by the fact that there was a great- 
er percentage of normal children in that group. 

A significant observation made in this study is that 
the same dose of diglucoside is twice as effective in 
normal as in constipated children. 

SUMMARY 

A solubilized phenolphthalein laxative of low to.xicity, 
the beta diglucoside derivative, is described, and the 
results of clinical investigations into its effectiveness, 
as measured against USP phenolphthalein, are recorded. 


As far as is known, phenolphthalein beta diglucoside 
is the only colorless, odorless, tasteless, water-soluble 
-substance possessing laxative properties. While stable 
in solution, it is hydrolyzed in the intestine to liberate 
free phenolphthalein (this is not tnie of other water- 
soluble derivatives reported in the literature). When 
this free phenolphthalein is recovered, it is found to be 
as pure as the better grades of USP phenolphthalein. 
Its aperient action is mild, yet thorough, and persistence 
of such action for seveial days enables many patients 
accustomed to daily medication to reduce their require- 
ments. The derivative has a distinct advantage in that 
it lends itself well to uniform distribution in solid or 
liquid form, thus permitting e.xact measurement in 
standard or fractional doses. Calculated on the basis of 
active principle contained, the effective dose of the 
diglucoside is about half that of phenolphthalein. 

The elixir is a laxative which is both safe and palat- 
able and because of its form, it enables rapid and com- 
plete absoiqition and greater uniformity of response, 
hence permitting smaller dosage. 

The range of effective dose was determined in seven 
clinical studies, covering all age groups, in five of which 
the diglucoside was comjiared with USP phenolphtha- 
lein, and in two of which the eli.xir formulation was 
studied. 
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HISTORIAL NOTE 


Phenolphthalein beta diglucoside is a water-soluble cathartic, first 
synthesized in the laboratories of the Bristol-Myers Company, and the 
clinical studies reported herein were sponsored by them. The new 
derivative is stable in the pH range, 4.5 to 8, and is incorporated in 
a pleasantly flavored elixir. The process for its commercial production 
was developed by Arthur D. Little, Inc, and the Atlas Powder Com- 
pany. 

An extensive program on the toxicological evaluation of the drug 
was carried out by Dr. Frederick F. Yonkman (1938), then Associate 
Professor of Pharmacology, Boston University School of Medicine, 
with the cooperation of Dr. Charles F, Branch, who conducted the 
pathological studies. Results of the toxicological testing were con- 


firmed by Dr, Maurice Rosenthal before initiation of clinical investiga- 
tion. The clinical evaluation, which comprised comparison with DSP 
XI phenolphthalein and determination of minimum dosage, wai con- 
ducted under the direct supervision of Dr, Rosenthal and was supple- 
mented by a similar evaluation of the finished elixir of phenolphthalein 
beta diglucoside; in this study patients in all age groups were included. 
The late Dr. .Maurice Blatt^ made a special study of the elixir in the 
age group 7 to 17 years. All toxicological findings si-ere more re- 
cently confirmed (1945) by Dr. Walter L, Mendenhall, Professor of 
Pharmacology, Boston University School of Medicine. 

*Dr. Blatt was then Professor of Pediatrics at the University of Illinois 
College of hledicine and Chief of Pediatrics Division of the Cook 
County Hospital and St, Vincent’s Orphanage, 
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Book Review 


Parenteral Alimentation in Surgery. By Robert Elman, 
D., pp. 284, (84,50), Paul B. Hoeber, Inc., New 
York,- 1947. 

This is the first full-length presentation of a very 
important subject. Elman takes, as the si.x; nutritional 
substances, — water, salts, protein, carbohydrates, fat 
and jirotcin and devotes bis book to the parenteral ad- 


ministration, e.s])ecially of the amino-acids, to surgical 
jiatients. “.Surgery without starvation” increases oper- 
ability, facilitates surgical procedures, minimizes post- 
operative complications and reduces mortality. The 
monograpli, which was awarded the Quinquennial .Sam- 
uel D. Gross Prize of the Philadelphia Academy of 
Surgery for 1945, should be studied carefully by all 
surgeons. 


Abstracts of Current Literature 

(Microfilm copies oi papers may be obtained Irom the Medicofilm Service ot the Army Medical Library at 25c per each 
complete article, not exceeding 2S pages in length — and 10c for each additional 10 pages or fraction thereof. Prepayment 
is not requested. Remittances may be made with subsequent orders and in such manner as found most convenient. Address— 
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CLINICAL MEDICINE 
Bowel 

Fletcher, J. P., Dougan, A, and Sammon, G, K.: 
Incidence and ircatnicnt of antcbia.d.<! (Canad. Med. 
Assoc. J., V. 55, />. 278, Sept. 1946.) 

In temperate climate dysentery is not a marked .symp- 
tom in people infected with Endamoeba histolytica. The 
incidence of the disease was high among war prisoners 
of the Japanese kept in both Hong Kong and Japan. 
Veterans of the Mediterranean and European camps 
also show a high incidence of infection (30 and 25 per 
cent respectively). Unless spread of the disease is 
checked now it will spread in North America. Attempts 
to arrest the disease are recommended even in cases 
showing no present activity. Emetine is eflective for the 
trophozoite form but not the cystic form. Cbiniofon 
and the arsenical compounds are recommended as the 
most effective drugs. In cases of recently acquired 
amebiases a 95 per cent cure was obtained with a single 
course of treatment with chiniofon. Rectal and colonic 
ulcerations responded well to retention enemas of the 
drug. — F. X. Chocklcy, 


Rorinson, R.A.: Importance of diagnosis of asymp- 
tomatic amebiasis. (.Southern Med. /., v. 39, p. 876, 
Nov. 1946,) 

In only about 10 per cent of the cases infected with 
Entameba histolytica are there episodes of dysentery. 
Consequentlj' the true nature of the infection is not 
discovered in most of the cases until there ensues a 
critical attack or until the diagnosis is made at autopsy. 
In about half of the cases the liver may be found to be 


involved and in' some cases the cecum is involved. Ex- 
amination should be made of three normally passed 
stools, and if the organism is not found attempts should 
be made to obtain specimens through the sigmoidoscope 
following a saline cathartic and saline enemas. The 
zinc sulfate centrifiguation-notation procedure is rec- 
ommended for separation of the organism from fecal 
matter. A course of emetine injections with reexamina- 
tion of the stools within six months is suggested. — N. 
M. Small. 


Pancreas 

Roseniteld, G. B. and Ba.xter, W. J. : Fibrocystic 
disease of the pacreas in infants. (Canad. Med. Assoc. 

V. 54, p. 438, May. 1946.) 

Cystic fibrosis of the pancreas is the basis for the 
clinical syndrome designated as fibrocystic pancreatic 
disease seen in children. While the secretion of insulin 
is undisturbed the secretion of enzymes by the acinar 
cells is greatly reduced or abolished. Fecal fat is in- 
creased, and is largely in the free form although the 
gross appearance of the stool may be normal. The 
steatorrhea is accompanied by a loss of the fat-soluble 
vitamins A and D. Metaplasia of the bronchi and lung, 
with reduced resistance to respiratory infections, are 
due to the vitamin A deficiency. The pathogenesis of 
the disease is not known but the defect probably is em- 
bryologic. The children generally die within the first 
year but some children with signs and symjitoms of 
cocliac disease having also chronic bronchitis or bron- 
chiectasis may live a few years. 

The authors present four cases, each under 4 months 
of age. Three of the patients died and autopsy findings 
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confirmed the diagnosis. The diet recommended should 
be higii in protein and carbohydrate, Tlic use of banana 
flakes as a source of carbohydrate and as a means of 
flavoring the food formula is recommended, Pancreatin 
is given Ijefore cacli feeding, Percomorph oil as a 
vitamin source is advocated. To increase intestinal tone 
and thus aid intestitial absorption the authors suggest 
prostigmin. Penicillin in large doses is used to combai 
the pulmonary infection which is commonly pre.sent. — 
Wm. J. Snape. 


Barbosa, Jorge ue Castro, and Waugh, J. M.: 
Hetcrotopic pancreatic tissue, clinically siffiiificanl, in 
the gastric ivall of a boy six years of age. {Proc. Staff 
Meet. Mayo Clinic, v. 22, p. 25, Jan., 1947.) 

Pancreatic heterotopia signifies the presence of tissue 
simffar or icfentica! to normal pancreatic tissue but 
without anatomical or vascular continuity. Previously 
41 authentic cases, 25 of which were clinically .significant, 
have been reported in the literature. However, hetero- 
topia is fairly common at post-mortem, occurring in 1 
out of 500 autopsies. Only five children have been re- 
ported with heterotopic pancreatic tissue located in the 
stomach -whereas in the adult population 70 per cent of 
heterotopia is in the stomach. The hetcrotopic tissue may 
undergo any pathologic change that is found in the 
pancreas in its normal site. Tiie sj-mptoms produced 
are those of any gastro-duodenal lesion. Briefly this 
case rejwrts a si.x-year-old boy who liad gastro-intestinal 
complaints since the first year of life. The symptoms 
were umbilical pain without reference to food, but re- 
lieved by the genu-pectoral position and vomiting. 
Roentgenologic examination revealed a pol^-p in the 
pre-pyloric region. Physical examination and lalxjratory 
tests were irrelevant. At operation a pancreatic rest 1.5 
cm. in diameter was excised with complete relief of 
sj'mptoms. — Wm. J. Snape. 


Walker, H. A. ; Pancreatic cysts. {Southern Med. J., 
V. 40, p. 180, Feb., 1947.) 

Cases of pancreatic cysts were reported as earl}- as 
1830. Although the literature is not very replete with 
case histories, the condition is not very uncommon. At 
present cystic diseases of the pancreas may be classified 
under these four broad headings; retention cysts, cystic 
neoplasms or proliferative cysts, pseudocysts ( or those 
resulting from degeneration or necrosis), and true 
pancreatic cysts. The benign cysts of the pancreas 
include congenital cystic disease, and cysts of the pan- 
creas due to retention, blastogenic cysts, echinococcus 
cysts and dermoid cysts. 

Walker reviews some of the recent literature pertain- 
ing to cyst formations and draws attention to the oft- 
repeated statement that the most common cause of c 3 -st 
is chronic interstitial pancreatitis. Pancreatic cj-sts have 
been found in all ages and both sexes. The outstanding 
physical findings are discussed. — N. M. Small. 


VoLUiin u 
FiriiBa 4 

Liver and Gallbladder 

LTneug, G. ; Comparative clinical investigation oj 
cholecystographic preparations. (Radiol., v. 46, t> 489 
May, 1946.) ' 

Tctraiodopbcnolphthalein and prioda.x ivere compared ' 
in a series of patients, Prioda.x was found superior in 
that it gave better gall-bladder visualization more con- 
sistently, gave diarrhea and nausea less frequently, and 
was more pleasant to take. Absence of opaque shadoivs 
in the hepatic flexure (seen often with the older type 
dye) aided visualization by removing confusing issues. 
~ Wm. J, Snape. 


Havens, W. P, Jr, and .Marck, Ruth E.; /I com- 
parison of the ccphalin-cholestcrol flocculation and 
t/iymol turbidity tests in patients ‘zeith experimentally 
induced infections hepatitis. (J. Clin, investig. 25, 81(1, 
Kov., 1946). 

Twcniy-sevcn healthy male yohmteers, 19 to 29 years 
of age, were infected by inoculation or by ingestion of 
the virus of epidemic infectious hepatitis. Their cepba- 
lin-cholesterol prccipation, tliymol turindity, and brom- 
sulfalin dye tests were at first found within normal 
range. 'I'lie disease was divided into; 1. inculiation 
(prcfebrilc), 2. febrile (prc-icteric), 3. icteric (jxist- 
tebrile), and 4, convalescent t post-icteric) phases. The 
tests were made on simultaneously- drawn serum within 
two hours for the ceplialin-cholesterol test and, in some 
cases for the thymol turbidity test, after dsy frozen 
storage for 2 to 12 months (without loss of sensitirity 
to the test). 

Generally it was found that the thymol turbidity test 
remained negative longer tlian the cepbalin-cholesterol 
test, but that both were positive during some phase of 
the disease. Both tests were usually negative during 
the incubation period, and Ixith were equally positive 
in the third or icteric phase. The cepbalin-cholesterol 
flocculation also sliowed a quicker return to normal. 
— Wm. D. Beamer. 


Dunskv, I. ; Congenital biliary cirrhosis. (Amer. J. 
IJis. Child., V. 71, p. ISO, Feb., 1946.) 

Jaundice, ascites, and esophageal varices hemorrhages 
are usually the first (and serious) signs of liver drrhosis. 
Early differentiation between hepatic and e.xtrahepatic 
disease is necessarj- to obtain the benefits from insu- 
tuting dietary treatments as soon as possible. Disturbed 
carbohydrate metabolism as shown by the intravenous 
tolerance test is indicative of liver disease. The author 
presents several cases in infants to illustrate congenital 
biliarj- cirrhosis. An intravenous tolerance test rras 
carried out on an infant two months of age: previously 
this test had been reported as having been done in adults 
only. Several unusual features of congenital bibar) 
drrhosis are discussed. — H. Stilyung. 
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The Obese P etient. A Ststisticsi Study and Analysis of Symptoms^ Diagnosis 
and Metabolic Abnormalities. Sex Differences — Treatment. 


Bv 

HENRY M. RAY, M. D. 

riTTSBURGH, PA. 


O besity itself is not a disease and should not he 
treated as such. Many obese subjects are hdalthy; 
most of them are not. However, in .spite of the absence 
of any demonstrable anatomic changes or abnormal 
dynamics in manj’ of these individuals, we consider 
obesity an undesirable state. This is so. not only from 
, the standpoint of the unaesthetic factors with their re- 
sulting adverse p.sychogenic effects, hut more im- 
portant is the well-established fact that the obese ex- 
hibit increased susceptibility to cardiovascular and me- 
tabolic diseases which increase morbidity and decrease 
the span of life. 

Careful study of the obese who are a])parently in 
good health often reveals subclinical disease directly 
related to the overweight. Obesity therefore, if only 
from the standpoint of preventive medicine, must be 
regarded as an abnormal and harmful state. 

This discussion concerns an analysis of one hundred 
and ten office cases, ranging in age from 16 to 61 
3’ears, chosen consecutivelj' from my records whenever 
obesity was a coincidental finding. All of them, 
ninety-five females and fifteen males had clinical and 
laboratory surveys wnth roentgenologic, gjmecologic 
and orthopoedic consultations when indicated. (1) 

, The laboratory studies included complete blood count 
and chemistr}', sedimentation rates, icterus index. Van 
Den Bergh, blood calcium and phosphorus, oral glucose 
tolerance curve, serologic and precipitation tests, gas- 
tric analj'sis and Mosenthal renal function studie.s. 
When specifically indicated, additional studies includ- 
ing allergic survey, dye tests, blood phosphataes. ceph- 
alin flocculation and detailed hematologic studies were 
done. 

SYMPTOM ANALYSIS: 

Obesity was not a primary complaint in any of these 
cases. Table I lists the 26 .symptoms in their order ac- 
cording to the frequency with which they appeared as 
subjective complaints. Thus first is fatigue, which was 
common to over 74% of the cases, followed in their 
order b)' nervousness 59%. digestive disorders 38%, 
muscle and joint manife.stations 35%. headache 30%, 
irritability 29%, dy.spnea on mild effort 20%, and so on. 

These are exactly the .symptoms that one would ex- 
pect, on the basis of the statistical diagnostic survey 
which follows. Often a sj'mptom or group of symp- 
toms is the result of a number of conditions indepen- 
dent of each other or interrelated. Thus, for example, 
tingling and numbness of the extremities can at once 
be referable to hematologic deficiencj% nutritional fac- 
tors and sensory nerve root irritation from ortho- 
poedic disturbances or vertebral osteoarthritic changes. 

Submitted Jan. 18, 1947 


TABLE I 

FREQUENCY OF SUBJECTIVE COMPLAINTS, 110 CASES 

1. Fatigue ___________ 74% 

2. Nervousness - ._59 

3. Digestive Disorders 38 

4. Joint and Muscle Pains 

5. Headaches 

6. Irritability - .,29 

7. Dyspnea on effort 20 

8 . Menstrual Disorders 14 

9. Emotional Instability _______10 

10 . Numbness and Tingling 9 

11 . Dermatological Disorders 9 

12. Precordial Distress 8 

13. Insomnia 8 

14. Intolerance to Cold 8 

15. Soreness of Mouth 8 

16. Di27.incss - 7 

17. Palpitation 7 - 

18. Pruritus . .... 6 

19. Edema 6 

20. Mental Depression - 5 

21 . Frequent Colds 4 

22. Craving for Sweets 4 

23. Urinary Disturbances 3 

24. Poor Memory - 3 

25. Hunger Spells - - 3 

26. Somnolence 2 


DIAGNf)STIC SURVE^' AND ANALYSIS: 

Table H lists llie 24 diagnustic headings according 
to the frequency with which they apjiear on the clinical 
records. 


TABLE II 

DIAGNOSES IN ORDER OF TIMES FOUND, 110 CASES 


1. Climacteric Syndrome . - ~ ~ - 55% 

2. Biliary Tract Disease - -- -- -- 42 

3. Hypothyroidism - - 35 

4. Cardiovascular Disease . _ _ _ _ _ _ 33 

5. Musculo-skcletal and Arthritic Disease - _ 33 

6. Nutritional Deficiency _____ _ 26 

7. Anxiety and Psychoncurotic States _ - _ 21 

8. Endocrinopathia ___--18 

9. Dermatologic Disease 17 

10. Premenstrual Tension - 6 

1 1. Diabetes Mcllitus 5 

12. Functional Digestive Disorders _ _ - _ 5 

13. Migraine - 4 

14. Pyelitis ___________ 4 

15. Nephrolithiasis - - 4 

16. Nephroptosis , - 3 

17. Fibromyoma _ _______ 3 

18. Functional Amenorrhea ------ 2 

19. Duodenal Ulcer - 1 

20. Sterility ___________ ) 

21. Pancreatic Disease - 1 

22. Gout ___________ 2 

23. Cataract - - 1 

24. Narcolepsy - I 


1. Climacteric Sjmdrome: This heads the list with 
55% and includes both male and female. The condition 
is much more frequent than this would indicate because 
the nurnher of cases in the group above thirtj’-five 
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years of age is 6S out of 1 10 bringing the percentage 
up to 71 7o. This tliagnosis was marie only in die 
presence of characteristic clinical evidence including 
vasomotor disturhances. nervousness, irritahility, enir>. 
tional instability and constitutional inaderniacy, ex- 
tremely low estrogen levels and in the male the adrled 
factor of significant diminution of lihidri or jwtentia 
or both. A survey of another 100 clinical rases, all non- 
ohesc. reveals tliat the clinical diagnosis of the cli- 
macteric on the same basis can be made only in 18% 
of the group. 7'he indications arc that oliesity is a 
definite factor in aggravating the climacteric syndrome 
and in inducing the clinical state of it. when it would 
otherwise remain .symptomatically subrlinical. 

2. Biliarv Tract Disease: This is second with 42% 
and includes the cases with cholecystitis, cholelithiasis, 
poor concentration capacit}- of the dye, rielayed engitv- 
tftf, hepaffc insafftetenq' and fiver dkcasc. The diag- 
nosis was Itascd on positive roentgenologic findings 
with significant alteration from normal in one or more 
of the tests including the icterus inde.s., quantitative 
Van Den Bergh, urohilogen, blood lipids and ccphalin 
flocculation. In a similarly chosen group of 100 tion- 
obese cases, the diagnosis of biliary tract disease on the 
same criteria was made in only 12% of the cases. The 
presence of biliary tract disease in the obese is there- 
fore not a mere coincidence occurring almost fotir 
times a.s' frequently as in the non-nbe.se. In addition, 
many of the non-oltese with biliary tract disease give a 
history of having been overweight in previous years. 

3. Hypothyroidism; The finding of a low B.M.R. 
was in itself ignored unless there was associated clinical 
evidence of thyroid deficiency, especially the typical 
fat distribution of hypothyroid obesity, intolerance to 
cold, dryness of the skin, changes in the nails, di- 
ninished physical reserve, increased glucose tolerance. 
>oor memory and mental retardation. It is interesting 
o note that the finding of extremely low metabolic 
■ates without subjective or objective manifestations of 
lypothyroidism was practically confined to the geriatric 
;roup. While thyroid deficiency may be one of tlie 
trimary factors in the evolution of obesity, it can be 
secondary to the obesity on the basis of depletion from 
excessive demand, reduced jthysical activity of the 
obese and pituitary and insulin factors concerned 
with high carbohydrate, high fat and low protein diet 
.so common with obese people. In the similarly cho.sen 
non-obese group, diagnosis of hypothyroidism on the 
same basis could only be made in 8% of the cases, 
compared to 35% of the obese group. 

4. Cardio-Vasailar Disease: This group, numbering 
35%, includes essential hypertension, hypertensive 
cardio-vascular disease, hypertensive retinopathy and 
nephropathy, coronary insufficiency and coronary dis- 
ease. The similarly chosen non-obese group showed 
this condition on the same evaluation basis to occur in 
10% or less than one-third the frequency. Recently. 
Lery and White (2) in an analysis of 22,741 officers 
the United States Army from the standpoint of over- 
weight, concluded that overweight alone showed signifi- 


cantly higher rates for later sustained hyperfcn.rion and 
for retirement with cardio-va.scular renal disease, than 
did a control grotg) and that when in addition to the 
overweight, transient hypertension and transient tach- 
ycardia were pre.sent, the rate of the development of 
-sustained luperlension was twelve times as great as in 
the controls; in the ca.se of retirement with cardio- 
va.sctilar-renal disease, the rate was four times as great. 

The factors concerned in the markcfll\- increased sits' 
ccptibility of the obese (n cardiovascular disease con- 
cern the disturbed lijiifl metabolism \rith hyperrholes- 
teremia, vascular rlcgcneration with suhendofheIi.il 
cholesterol dcjiosit, sirc'-s and strain with anoxia of the 
vessel walls and rardi.ac stnicture, de]ires*;ed liasal me- 
taljolism, water and chloride retention, nutritional fac- 
tors, particularly protein deficiency, mechanical factors 
involving- strain on the sinuses of Valsalva and the 
coronary ctreukstian. postural and nrthopoedic factors 
which contribute to strain in the lower abdominal aorta 
at the bifurcation where internal athcromata are most 
frequently seen and finally familial and constitution- 
ally endowed fnctrirs which contribute the constitu- 
tional background for obesity and cardiovasntlar 
disease. 

5. Miisculo-.skeletal and Arthritic Disease: This 
gronj), nuinhering 3.3%, embraces the fihrositic and 
liur>al conditions, the arlhritides including hvpertro- 
phic, degenerative, aiifi the less frequent atrophic types 
and the intra-articular cartilaginous and ligamentous 
disturbances. Practically all suhject.s who liave been 
oljc.se for ,1 period of years into middle life pre.sent 
definite evidence of abnormal po.sturc with orthopoedic 
disturhances. Thus it is not uncommon to see these 
individuals with eversion of the feet, resulting in re- 
jdacement of the physiological tripod support of the 
feet ( the heel and the heads of the fir.st and fifth 
mel.ntarsals with adequate arches) by the characteristic 
l)i-pod f the heel and the heads of the 2nd. 3rd and 4th 
metatarsals with >ul) metatar.sal callosities, inevitable 
transverse widening of the foot with hunion forma- 
tion, .secondary circulatory distiirhancc.s of the feet 
with re.snltant ankle edema and varicosities). The 
feet arc everted as though to get more leverage to 
sujijiort the pendulous abdomen ivhich hangs down, 
the os cakis is often everted accompanied by genii 
valgum with inward angulation of the knees and knee 
ligamentous strain. They virliially walk on their knees 
and lumho-sacral spine because of lowering of the 
center of mass. Pesplanii-s and lumho sacral strain are 
the rule. Superimposed on this are the nutritional de- 
ficicncie.s, menopause, metabolic and circtilafoty fac- 
tors, and in .some instances focal infection, all of whici 
contribute to the supen-ening osteoarthritic. cartilagi-- 
nous and intra- Articular structural damage. Sensory 
nerve root irritation and compression contrihiite to the 
pain, numhne.ss and tingling of the extremities. 

6. Nutritional Deficiency: Twenty-six percent re- 
vealed ei’idence of clinical or .mbclinical deficienci 
states. The diagnosis is based on the finding of tim.giie 
changes, a beefy red tongue or marked snioot nc.s 
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from papillary atrophy, swelling and indentation of the 
margins or fissuring with glossitis. Kye manife.stations 
include sensitiveness to light, nyctalopia, xcrojihthal- 
mia, corneal epithelial dystrophy, lenticular and vit- 
reous opacities and in older j)cople, marked scleral 
capillary congestion with dryness. Indeed, I have seen 
a tlegree of scleral injection giving an appearance to 
the sclera of fresh cut heef and a miraculous re.sponsc 
to high protein and adequate vitamin therap\'. Other 
factors include aches and j)ains. tender muscles. i)ar- 
ticularly those in the calves of the legs, burning feet, 
edema, tingling and numbness, and scattered ])araesthe- 
sias. edema, fatigue .and loss of interest, iMost of the 
obese are “carbohydrate speciali.sts” and over the years 
conriition the ])ancrcas to rapid and excessive elalutra- 
. tion of insulin resulting during the first jiha.se of their 
obesity in rapid utilization of sugar, hypoglycemia aiul 
therefore increased appetite witii craving for food, par- 
ticularly sweets. With jjrogressive depletion of the 
insulin reserve and with a maintenance of the obesity, 
the supervening years bring hyiierglycemia with ])rc- 
cliabetic or actual di.abetic states. While many of the 
subjects have an inadequate protein intake, those 
taking adequate dietary jirotein with excess carbohy- 
drate give themselves so much immediately available 
carbohydrates that the body utilizes the carbohydrates 
first and defers the more difficult task of bre.aking 
down the proteins into the average 60% carbohydrate 
with the result that a large ])orUon of the proteins 
passes on before it can be utilized. O'he result is 
therefore a protein deficiency, hence the saying “the 
fat are literally starving to death". The frequent find- 
ing of biliary tract disease and hepatic insufficiency as 
previously discussed arc important contributory factors 
to the deficiency state of the obese. Whipple 13) has 
.shown that the liver which receives the amino acids 
performs most of the work of ])rntcin synthesis; most 
of the plasma proteins emerge from the liver cells and 
can be utilized for all or almost all of the protein re- 
quirements. Thus the liver stores protein nr releases 
fabricated protein and is therefore a potent factor in 
maintaining dynamic equilibrium between ])rntcin 
resen’c and wear and tear. 

7. Anxiety and P.sychoneurotic States : d'wenty-one 
percent of the cases showed evidence of some form 
of anxiety or p.sychoneurotic state. While this is not en- 
tirely unexpected in the older group, of whom 71% 
had menopausal symptoms, the condition is relatively 
more frequent and more significant in the younger 
groups, ])articularly the adolescent and post-adolescent 
in whom the mental attitude is adequatel}' portrayed 
by the term “social anxiety". This younger group, 
especially the female, is very introspective, self-con- 
scious and ill at ease, their social adjustment is in- 
adequate and they manifest vasomotor disturbances, 
headache and functional digestive disorders; many of 
them have amenorrhea, or hypomenorrhea or dysmen- 
orrhea, aggravated by an associated pre-adolescent en- 
docrine imbalance. Like in the older group the anxieties 
and neurotic constitution stir up an inward restlessness 
from fnistration, disappointment and unfulfilled de- 
sires; subconsciously, they sense the physical aversion 


of their mates, leading to a sense of insecurity. They 
cannot rationalize on the cause of their nervousness 
and will rarely admit that the basis of their complaints 
can be the obesity. Their constant turmoil is a major 
factor in the rapid utilization of glucose which accounts 
in part for the extremely rapid glucose tolerance curves 
and they loirn very early that frequent nibbling of 
carbohydrates brings them relaxation and well being. 
Actually, the brain is the only organ in the body which 
is incapable of utilizing anything but sugar for energy 
while other tissues are capable of using both protein 
and fat. 

8. Endocrine Aspects : Too much emphasis has been 
placed on the role of the endocrines in obesity. In this 
.■ieries 18% could be classified into certain accepted 
endocrinopathic groups, on the basis of their measure- 
ments. fat distribution, genital development and con- 
figuration, hair distribution, the character of the skin, 
the mental and intellectual status and certain laboratory 
studies. Pure Erohlich’s disease is very uncommon, but 
there were several Frohlich-like tyi)es. other mild adi- 
pose genital dystrophies, two cases of Dercum’s disease 
and others showing thyroid, pituitary and gonadal 
dysfunction either alone or in combination. Proper 
cla.ssification of type is of value in the pre-adolescent 
states where adequate sub.stitution or stimulation 
therajn- is of great importance; after adole.scence, it 
matters little, merely because the preadolescent glandu- 
lar status determines the configuration and fat distri- 
bution, and the treatment with some exceptions is al- 
most exclusively by curtailing food, intake. 

9. Dermatologic Disorders : Skin conditions were 
practically confined to those over forty years of age 
and were observed in 17 percent of the cases. There 
were 3 cases of xanthoma diabeticorum, 2 of necro- 
biotic lipoidica diabeticorum. 7 of dermatitis of the 
legs with ankle edema, 4 of atojiic dermatitis with toxic 
jntrpura, 4 of varicose ulcers with secondary dermatitis 
and pigmentation and 1 of diabetes bronze. It is ap- 
parent that the high incidence of dermatologic disease 
in the older obese is referable to the associated high in- 
cidence of diseases of metabolism, nutritional de- 
ficiency with hy()n])rotcinemia and cardiowascular 
disease. 

ANALYSIS OF LARDRATORY FINDINGS— 
METABOLIC ABNOR:^IALITiES 

It has been reported that metabolic abnormalities in 
obesity are inconsistent and of no importance (4, 5, 6, 
7.) Unfortunately, this assumption is based on the 
study of a single case or on the mean of a .statistically 
insignificant series including the study of blood lipids 
on three cases, the respiratory quotient on seven and 
the specific dynamic action of proteins on seven obese 
patients. On the contrary, metabolic abnormalities are 
statistically so common in the obese as to assume pro- 
found importance. Thus the findings in this series of 

110 unselected office cases are summarized in Table 

111 and it is interesting to note that the results confirm 
very largely those recently reported by Goldzieher and 
associates (8) who carried out metabolic studies on an 
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adequate series of 100 consecutive unseJected cases of 
oliesit)' and another 100 cases showing some clinical 
evidence of pituitary disease. 

TABLE III 

METABOLIC AND CLINICAL LABORATORY ANALYSES 


I. Glucose Tolerance 



Normal ^ ^ ^ 

Fcfnah 

19 percent 

Mule 

26 percent 


Rapid « - _ ^ - 

65 percent 

60 percent 


Pfcdiabctic or Diabetic _ . „ 

16 percent 

H percent 

2. 

Renal Function — Moscnthal 

Normal _ _ - . _ ^ 

52 percent 

79 percent 


Increased Night Output « « „ 

34 percent 

15 percent 


Specific Gravity Fixation _ . 

14 percent 

6 percent 


Ar. 24 hr. Chloride Execrction - 

7.9 gNmi 

9.0 Gms. 


Av. 24 hr. Urea Excretion 

15.5 Gms. 

19.8 Gms. 

3. 

Cholesterol 

Normal _ _ « - . , - 

30 percent 

98 percent 


Above 200 mgs. ^ 

70 percent 

52 percent 

4. 

B. M. R. 

Normal - 

49 percent 

50 percent 


Belov Minus 12 percent 

51 percent 

50 percent 

5. 

Gastric Acidity 

Normal . - _ - - _ - 

29 percent 

16 percent 


Hyperchforhytlria _ • _ _ - 

53 percent 

67 percent 


Hypochlorhydria « _ _ _ - 

18 percent 

17 percent 

6. 

Uric Acid 

Normal ^ - 

79 percent 

51 percent 


Above 3 mgs. ^ - 

2 1 percent 

49 percent 

7. 

Blood Picture 

Normal 

48 percent 

100 percent 


Hypochromic 

SO percent 

None 


Macrocvtic 

2 percent 

None 


1. Glucose Tolerance: The majority of cases show 
abnormal glucose metabolism which is more common 
in females than in males. In both sexes, rapid tolerance 
cun'es occur about four times as frequently as do flic 
pre-diabetic or frank diabetic. Tliis finding is under- 
standable and throws some light on the pathogenesis of 
diabetes particularly in the obese. In addition to the 
associated factors in the obese of thyro-pituitary, thala- 
mic and nervous influences, and the ability of the e,\- 
cess fat to take up sugar, there is the problem of fre- 
quently strained liver function effecting glycogen func- 
tion, diminished storage capacity and indirectly the in- 
sulin tolerance. Of particular importance is the condi- 
tioning of the pancreas to hypersecretion of insulin in 
response to a long standing excess carbohydrate food, 
intake which in the static phase of the obesity con- 
tributes largely to the rapid curves and in the later 
stages to insulin depletion with frequently true diabetes. 

2. Renal Function. Salt and Wafer Balance; All 
patients had Mosenthal renal function study (9) with 
determination of the 24 hour chloride and urea elimi- 
nation and specific gravities of two hour specimens 
taken during the day and of the pooled twelve hour 
specimen during the night. Normally, the night output 
is much less than the day output, and its specific 
gravity will be 1018 or above.. The average normal 
chloride output is 10 to 15 gm. in 24 hours and the 
urea 20 to 35 gm. Impaired renal function was indi- 
cated by one or more of the following changes: fa) 
nocturnal polyuria, (b) low maximal specific gravity 
of the day specimens, fc) fixation of specific gravities 
in the low or high levels, (d) chloride or urea retention 
or both. 


Judged by these criteria, about half of the female 
subjects show impaired renal function compared to 2! 
per cent of the males. All of the obese women without 
exception and the majority of the males show chloride 
and ur(» excretion levels below average normals, the 
means in the female being much lower (Table III). 
Similar findings are recently reported by Gold- 
ziehcr (8), 

Urea is the principal waste product of Protein me- 
tabolism and constitutes about one half of all the .solids 
excreted. It is influenced by exercise and diet and by 
abnormalities in liver, thyroid and renal function and 
in fevers. A normal person on a low calorie adequate 
protein diet of 1 gm. per kilo, goes into nitrogen bal- 
ance because the stores of fat, which are available for 
energy spare the body proteins. These factors together 
with the diminished physical activity, diminished me- 
tabolic rate, high carbohydrate and high fat diets con- 
tribute to the finding of the constantly low urea output 
in the obese. 

The effect of the thyroid, the posterior pituitary and 
hypothalamus and the role of the adrenal cortex on 
salt metabolism are well known. These factors arc 
more likely to be disturbed in the obese. 

3. Cholesterol ; Cholesterol which constitutes the 
blood sterols is the best index of the blood lipid me- 
tabolism; it shows the' most significant changes in 
disease; it is most easily determined in the laboratory 
and is the best index of the level of lipemia. Levels 
above 200 mgs. were encountered in 70% of the fe- 
males in this study compared to 52% in the males. 
This high incidence of hypercholesteremia in the obese 
is in keeping with the high incidence of biliary tract 
disease (42 per cent of the series) hypothyroidism 
(35 per cent) and diabetes (5 per cent). 

4. Basal Metabolic Rate: The B.M.R. determination 
was below minus twelve per cent in 50 per cent of the 
entire group and averaged the same in both sexes. The 
rate varied between minus twelve to minus thirty-five. 

5. Gastric Acidity; The majority’ of the cases show 
abnormal hydrochloric acid levels, with a greater inci- 
dence in the males of whom only' 16% .showed normal 
values compared to 29 per cent in the females. Hy'per- 
chlorhydria was more common in the males while 
hypochlorhydria was about equal in both sexes. 

6. Uric Acid : Blood uric acid determinations above 
3 mgs. per cent was significantly common in the entire 
group showing a larger incidence in the male group in 
which only' 51 per cent had normal blood uric acid 
levels compared to 79% of the female group. This ab- 
normality’ is doubly significant in t'ieiv of the finding 
of only 2 cases of clinical gout in the entire senes, 
although it may throw some light on the high incidence 
of musculo-skeletal and arthritic disease which was 
found in 33 per cent of the cases. 

7. Blood Picture; Here is seen the greatest dif- 
ference in the sexes. While 100 per cent of the male 
group had blood counts well within the normal 

52 per cent of the females had .significantly low moon 
counts, predominatingly hypochromic and microcytic 
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witli 2 ]jer cent showing hyperchromic macrocytic pic- 
tures. This difference is in a great measure due to the 
physiological blood loss of the female in menstrua- 
tion and depletion from pregnancy and the greater in- 
cidence of hemorrhoids. It would appear therefore 
that from the hematologic and nutritional standpoint 
that obesity is a greater hazard for the female. The 
finding of lymidiocytosis as a .symptom of obesity ac- 
cording to the recent report of Goldzieher (8), was not 
confirmed in this survey. 

Additional laboratory studies showed results which 
were inconsistent and infrequent and therefore irrele- 
vant to this study. 

Treatment: It is apparent from this statistical survey 
that there can be no set routine for the treatment of 
the obese. Unless the treatment is individualized on 
the basis of thorough clinical and metabolic survey, in- 
cluding the endowed constitutional and ])ersonality 
anah'sis, a routine diet and drug program is not only 
inadequate but can be harmful. It is significant that 
the correction of a majority of the symptoms and the 
objective findings depends either entirely or in part 
on the correction of the obesity. 

A. Psychothenqjy : Success in the treatment of the 
obese patient depends largely on his cooperation. To 
achieve this, he must be given the proper insight into 
his condition with a clear understanding of the rela- 
tionship of his specific abnormalities, to the e.\cess 
weight, lie should from the outset be imi)ressed with 
the fact that we know of no drug which can of itself 
safely bring about a loss in weight and must therefore 
learn from the beginning to depend on his own con- 
trol. He must be made to understand that the wilful 
imposition of the burdensome stress and strain of his 
e.xcess poundage eventually leads to irreversible deple- 
tion of his cardio-vascular and metabolic reserves with 
musculo-skeletal damage and inevitably premature in- 
volutional and degenerative changes resulting in mor- 
bidity and decrease in the alloted si)an of life. He 
must resolve that the desire to achieve results must 
be greater than the desire to bask in the sunlight and 
ecstasy of gluttony. Patients often blame their obesity 
on their glands; they should be told that the gland.*: 
do not have mouths which take in food. They complain 
of weakness and agonizing hunger and they should 
be told that it is not in fact a purposeful physiologic 
hunger but rather a nostalgia for the delightful lus- 
ciousness of api)easing their gustatory desires. Here 
they can be told that their habits of carbohydrate over- 
indulgence has conditioned the pancreas to excessive 
elaboration of insulin which burns their sugar so 
rapidly that they become weak and hungry three hours 
after a meal, and that 60 per cent of j)roteins are 
gradually converted to sugar thereby sparing the in- 
sulin, maintaining more adequate nutrition and ward- 
ing off hunger spells until the next meal. 

Obesity, like alcoholism is often part of an escape 
mechanism. A great many of the patients in this group 
particularly the females (59 per cent) had some form 
of anxiety resulting from family, sex, business or other 
difficulty. They greatly underestimate their caloric 


intake and forget about their constant nibbling. They 
mu.st be made to understand that the excess food in- 
take is largely subconscious and that it represents by 
substitution the fulfillment of some more important 
unsatisfied craving which on analysis is often quite in- 
capable of ever being realized. It is therefore as es- 
sential to evaluate the personality ])roblems of these 
patients as it is the physical and laboratory studies. 

The psychotherapeutic approach is even of greater 
importance in the younger group in whom there are- 
often associated hyj)ogonadal factors, femininity or 
masculinization and delayed secondary se.x characteris- 
tics. Thus the younger ones become retiring, seek the 
company of friends much younger, bite their finger 
nails, refuse to take school gym or swimming and es- 
cape after school hours into their rooms where they 
find comfort in reading and in candy and ice cream. 
The adolescent patients develop what lias aptly been 
termed by Myerson a social anxiety. The realization 
that the^' have become wall flowers brings about an in- 
tense self consciousness and introspection which ren- 
ders them socially inadequate and miserable in the pre- 
.sence of company, at which time they develop spasticity 
of the facial muscles, urinary frequency, headache, gas, 
hyperventilation with dizziness and other symptoms 
referable to disturbed and uncontrolled autonomic 
function. With proper insight, this condition is not 
difficult to correct. 

B. Specific Therapy: Treatment of specific ab- 
normal states in the obese is no different from that in 
non-obese patients with the exception that the response 
to treatment is much more satisfactory when normal 
weight is attained and frequently the reduction in 
weight is often the only measure needed to correct cer- 
tain abnormalities. This is ])articularly true in the obese 
who are subjects of diabetes, hypertension and muscu- 
loskeletal disorders. The diabetic who is at least 30 per 
cent overweight and whose fasting blood sugar is not 
over 250 mgs. per cent may in most cases be assured 
that adequate weight reduction will in itself bring 
about normal insulin function without the need of 
taking insulin. This alone offers a great incentive 
and inspiration for cooperation and almost invariably 
the subject is gratifyingly rewarded by an insulin free 
life. Only in more severe hyperglycemia or the finding 
of associated diabetic retinopathy or impending aci- 
dosis is it necessary as a precautionary measure to in- 
corporate insulin in the program and even many of 
these cases reach a point where eventually they can 
furnish sufficient native insulin for an economy ma- 
terially reduced in size. All of the diabetics in this 
group had a parallel reduction in blood sugar with 
their weight loss and completed their programs wdthout 
insulin and in normal carbohydrate balance. Undoubt- 
edly an important contributory factor in these cases 
was the improvement in liver function with the fat 
free diet and large doses of the B complex, resulting in 
more adequate sugar storage and in restoring glyco- 
genesis. All of the obese hypertensives, who were 
at least 25% overweight, provided the hj'pertension was 
essential, had a reduction in pressure parallel with 
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their weight loss and completed their programs with 
blood pressures within the normal limits. The diastolic 
pressures were slower in coming down hut in time 
reached normal levels. Those patients who showed 
hypertensioig with nephropathy or retinopathy, or other 
manifestations of organic vascular damage including 
the coronary and encephaloiwthic grouji were not re- 
warded with any significant drop in pressure upon at- 
taining normal weight although the reduction made it 
easier to control their symptoms with the usual 
measures, but more particularly they manifested an in- 
crease in the cardiac rcsen’e with loss, of troublesome 
dyspnea and often an improvement in kidney function. 

The results in the relief of symjitoms referable to 
the musculoskeletal system including the ca.ses with 
fibrositis, lumbo-sacral strain, myalgias, i>es planus and 
the periarthritides were very gratifying. Often the re- 
duction of weight together with simple measures in- 
cluding a hard bed, curving e.xercise, inversion of the 
feet in walking to reestablish the physiological tripod 
of bod}' support on the feet with the indirect effect 
on correcting the genu valgum and the ei-erted os cal- 
cis, were quite sufficient to relieve the .symptoms. 
Cases with established structural changes in the artic- 
ulating structures and in the inter articular cartilages 
were in better condition to benefit from more special- 
ized orthopedic care. 

The group with biliary tract disease benefited by the 
improv'ement in liver function and by the alleviation of 
associated symptoms referable to the obesity. Four 
of the cases with cholelithiasis e-xperieuced an attack 
of biliar}' colic for the first time during their weight 
reduction regime. All cases undoubtedly became better 
risks in the event of necessary surgical intervention. 

C. Drugs : The use of thyroid substance for the sole 
purpose of weight reduction is therapeutically unsound 
and often harmful. As in the non-obese its use is 
justified only in the associated presence of clinical 
manifestations of hypothyroidism. It is contraindicated 
in spite of a low metabolic rate in those with hyper- 
tension, cardio-vascular disease and vasomotor insta- 
bility, particularly in the absence of subjective or ob- 
jective signs of hypothyroidism. Any advantage that 
may be gained by its use is nullified by the objection- 
able undesired effects, especially the tachycardia, with 
increased cardiac load on an already depleted myo- 
cardial reseiwe, the undesirable increased elimination 
of nitrogen, the increased appetite, the nervousness 
and the sweating. The claims that thyroid has a spe- 
cific diuretic action have not been substantiated. 

Of great value in the therapy of the obese is the use 
of certain cephalotropic drugs in view of their desir- 
able psychomotor effects. AVithout their use, the suc- 
cessful result in this series could not have been 
achieved. The drug was never used at the beginning 
of treatment, but after the first four weeks, with an 
initial average loss in the entire group of 12.6 pounds, 
it became apparent that in most cases the use of the 
drug was almost essential to the continued cooperation 
of the patient. The drug was introduced in the capsule 
without the patient’s knowledge in order to prevent 
the individual from depending on an appetite inhibiting 


factor in the medication. The patient reported increased 
urge to work and increased energy out])ut with little 
or no fatigue, together with a sense of well being. 
All the patients were started with racemic amphetamine 
ayeniging 10 mg. one half hour before lunch and 
dinner. Suh.sequently, the drug was replaced by d-JJc- 
so.'cyephedrin hydrochloride in the form of fiesafrin. 
It was demonstrated that with this de.Ktro form of 
amphetamine, a dose of around 6 mg. was as effective 
as 10 mg of the racemic form ami that the undesirable 
peripheral effect.s obtained with the racemic form of 
d-DcsoxyepI)edrine were .significantly minimized or en- 
tirely absent. vSiniilar results are rej)orted by Davidoff 
(]2). 'I'be j)liannacodynamic difference is perhaps 
largely e.xjdained b}' the reduced dosage necessar} to 
bring about tlie same central effect. 

W'itii the racemic form, most of the patients required 
an average of three-eighths grain of phenoharhital 
with each dose, whereas it was usually nut necessary 
to Use sedation when the de.vtro-amphetamine was em- 
ployed in do.scs not e.xeeeding 6 mg. twice daily, e,xeej)t 
where sedation would be indicated in similar condi- 
tions in non-obese jiatient. It can be stated un- 
equivocally that in no case of essential hypertension 
did tlie drug cause an elevation of blood pressure and 
that in sju'te of its use in adequate dosage tlie blood 
pressure, as jireviously mentioned, ran a parallel re- 
duction with the weight loss. In most of die group 
showing hyjiertcnsive cardiovascular disease, the weight 
reduction did not as ti rule result in significant reduc- 
tion in blood pressure. Xeitlier did the use of the drug 
in these cases bring about any increase in blood jires- 
surc. In this connection, it i.s interesting to note that 
Ivy and Goetzel (10) revised the pharmacologic and 
tlierajieutic literature on the dnig. including its use in 
psychiatric conditions. It can he further stated that in 
no ca.se in this group was there any evidence of addic- 
tion to the drug. Patients are not told that they are re- 
ceiving a drug for ajqjctite inhibition and the drug is 
intermittently deleted without their knowledge. Occa- 
sionally iijion deletion they will complain of a let down 
i)ut this complaint is of very short duration and at this 
stage the weight is sufficiently reduced as to in itself 
bring up the muscular and circulatory reserve and feel- 
ing of well being and gratification at their accomplish- 
ment. 

Constipation, resulting from the diminished bulk of 
a restricted diet together witli the peristaltic inhibition 
of the drug, was not an infrequent complaint and was 
usually controlled by incorporating with the capsule 
2 or 3 grs. of Ketocholanic acids (Triketol). 

The use of atropine for its appetite inhibiting effect 
is objectionable because of its uncomfortable drying 
effect, mydriasis and increase in pulse rate. It was 
not found necessary to use it in this group, e.\'cept 
where its action was specifically indicated. 

Additional medication indicated for specific condi- 
tions and deficiencies is incorporated with the Desa- 
frin. Thus to the capsule which is given before luiicn 
and dinner may be added quinidine, digitalis, amino- 
phyllin, etc. with good doses of thiamin, riboflavin 
or nicotinic acid. Hematinics are given if indicated an 
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tbc nutrilioiiai and vitamin deficiencies are supported 
by giving tlie natural factors a.'J for e.xample, yeast and 
vitamin B Comple.x. iicpiid with crude liver extract 
which is a potent source of natural H, e([ual jiarts, a 
tahlespoonful twice a day. 

The snbject.s with significant disturbance of water 
or salt metabolism were studied from the standpoint of 
primary water and/or salt retention, as.sociafed adrenal 
cortical and other hormone effects, and reduction of 
colloid osmotic pressure from hypoproteinemia. Where 
indicated, adequate water elimination was obtained 
with mcrcuzanthin preferably orally in the form of 1 
or 2 tablets before breakfast for 4 or 5 days and re- 
jicated at indicated intervals. 

D. Diet and Exercise: 'J'he object of the diet is to 
obtain an effective reduction of energy intake which 
together with increased energy output, are the only 
measures reipiired to accomplish safely a worthwhile 
weight reduction which is lasting. JJanding a patient 
a printed detailed 600 to 900 calories diet has in most 
cases been unsuccessful. 'J'he patient is given a brief 
lecture on the principles of diet as they effect his 
condition. Ulood and flesh arc proteins derived 
from animals apd protein is necessary for the re- 
placement of the wear and tear. Carbohydrates, 
which are so e.xce.ssivc in the obese patients* diet, are 
merely a source of energy and they arc told that 
e.xcess carbohydrate brings about an outpouring of 
insulin which rapidly burns the carlwhydratc resulting 
in a lowering of tlie blood sugar three hours after 
metds to a level where it sliould be in six hours, result- 
ing in lack of energy and hunger followed by uncon- 
trolled nibbling between meals and the great desire for 
sweets. They arc told that 607o of the proteins are 
converted to sugar gradually, and that the gradual 
budgeting of the sugar into the blood, suiiplies at no 
time an amount of sugar which will tease out the insu- 
lin. Therefore they can maintain an adequate blood 
sugar level with sufficient energy for six hours until 
the next meal, without weakness, without nibbling, and 
without prematurely dejileting the jiancreas of insulin, 
thereby conserving their reserve and preventing a 
diabetic state whicli often follows in later years. They 
arc told that there is no ];]ace for fat in the <liet during 
the reduction program. Briefly, the patient is told to 
have an average serving of a protein food with every 
meal, taking his choice of meat, fish, poultry, any 
kind of cheese, jello, milk and eggs. Fats, including fat 
oti meat, mayonnaise, olive and .salad oils are interdicted 
and also the sweet.s, candy, jelly, potatoes, corn, 
cereals and the flour containing foods embracing 
bread, cake, pie, pastry, noodles, rice, spaghetti and 
vermicelli. It is compulsory that they take three meals 
a day. Breakfast for example, consists of fruit or juice, 
one egg, (a hard boiled egg is preferable because it 
is satisfying without bread) one crisp slice of bacon, 
a glass of .skimmed milk and coffee with a little .sugar, 
if desired or saccharine. Lunch may consist of a good 
portion of cheese or other protein, two crackers, a 
glass of tomato juice or skimmed milk and a little fruit 
if desired. Dinner consists of any lean meat, or fowl 
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or fish, one vegetable with butler sauce drained off, 
a salad without dressing, (mineral oil dressing is al- 
lowed) a glass of skimmed milk, and for dessert a 
custard or junket or jello or fruit. If hungry between 
meals, they may chew 6 or 7 malted milk tablets which 
of course are mostly protein. Adding salt at the table 
is disallowed as are heavily salted foods like herring 
and anchovies. 

'I'liis program is highly flexible and is adaptable to 
the relatively healthy obese as well as to the ones with 
metabolic or degenerative disease. The patient must 
record his weight daily and is jnit entirely on his own 
with instructions to sensibly decrease the size of jior- 
lions if the weight loss falls short of 2 ijounds a week. 
It is remarkable how well they cooperate when trust 
is jilaced in their own intelligence and control, 'J'he 
program amounts to around 900 calories, the diet is 
.satisfying, it results in decreased energy intake, ade- 
quate nutrition and positive nitrogen balance. Further- 
more, it definitely controls the functional hypoglyce- 
mia which is so common in obese patients. 

The matter of exercise which is so important for 
increasing energy output is a very individual matter. 
•Mail}' of the obese patients, obc.se for years, have al- 
ready reached the limit of their cardiac reserve and 
e.s])ccially in the hypertensives with cardio-vascular 
di.sease, exercise is contraindicated. 'J'hese jiatients get 
sufficient exerci.se in their dail\' work and must com- 
pensate for their necessary limitation of ])hysical acti- 
vity and lessened energy outiiul, by a stricter diet, in 
order to adecjuately curtail the energy intake. There 
is no objection to passive exercise and massage. 'I’lie 
advertised gymnastic emporia while safe for the 
younger and relatively healthy obese, is a menace to 
the middle-aged group, ]>articu!arly those with cardio- 
vascular strain anrl degenerative musculoskeletal and 
arthritic di.sease. 

E. Endocrine Thera])y : It has already been stated 
that the use of thyroid for weight reduction is de- 
finitely contraindicated and irrational even in the 
jircsence of a low metabolic rate, except where there 
are definite subjective and objective manifestations of' 
hyjiothyroidism. However we cannot agree with Dun- 
can fll) and Evans, who give a sijecial warning that 
thyroid must not be administered to oliese children. 
'I'hyroid substance ranks high among the limited num- 
ber of hormones that are therapeutically orally active. 
It is true that a large number of the oliese, on the basis 
of their configuration, fat distribution, measurements 
and other clinical and laboratory findings, are classi- 
fiable into certain endocrine groups including the pure 
thyroid or ])ituitary or gonadal or combined types and 
occasionally the true I'roelich or Dercum or Cushing 
syndrome, with or without thalamic or adrenal disease. 
In fact the underl 3 -ing endocrine disturbances after 
adolescence merely determine the tyjie of fat distribu- 
tion and from a practical standpoint, with the excep- 
tion of thyroid substance and occasionally gonadotro- 
pic factors, when specificallj' indicated, the use of 
other endocrines by mouth or by injection for the ])ur- 
pose of weight reduction are not only without value 
but often harmful. I have seen two women develop a 
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frank diabetic state under the influence of continued 
injections of anterior jiituitary extract, as a result of 
the diabetogenic factors in this hormone. The obesity 
in the post-adolescent state is practically entirely on a 
basis of increased energy intake or dafident energy 
output or both with or without water and/or .salt re- 
tention. Rational treatment must, as alread}* out- 
lined, be Iiased on these facts. Jn the ])rc-adole.scent, 
however, an exact evaluation of the endocrine status 
is of value because much can be done to modify the 
measurements, the growth, the hypogenitalism, includ- 
ing those with hirsutism or delayed secondary sex 
characteristics. It is ingxirtant in the pre-adolescent to 
remember that with rare exceptions, endocrine treat- 
ment be confined to stimulation rather than substitution 
therapy. Substitution therapy, while justified in later 
life, should be avoided in tiie young because of the 
danger of inducing premature maturation witli epyphy- 
seal closure and stunted growth and more important 
the sparing of already constitutionally deficient gland- 
ular function whose idleness is thereby further en- 
couraged. resulting in irreversible deficiency in adult 
life. A possible exception to tins rule is the presence 
of markedly undeveloped testicles with failure of de- 
scent, where the use of gonadotropic hormone is just- 
ified; but even in these instances one is often rewarded 
by a correction of the condition liy first trying stimu- 
lation therap}’. It is here that thyroid substance alone, 
to the point of tolerance, by its stimulation of the 
pituitary with secondary gonadal activation often re- 
sults in gratifying correction of the almdrmal fat dis- 
tribution, increase in growth, testicular development 
and descent, appearance of secondary sex characteris- 
tics, normal genital development and of equal impor- 
tance an improvement in morale and personality fac- 
tors ang their favorable effect on the schoolwork and 
social adjustment. 

F. Results of Treatment: The immediate results on 
the actual weight loss and disappearance of trouble- 
some symptoms is not difficult of accomplishment on 
the basis of the program outlined. 

The rate of weight loss which is methodical and safe 
can be seen in Table 4. Thus, the average weight loss 
in the female group was 11.3 pounds in 30 days and 
24.1 pounds in 90 days, which is equivalent to a loss 
of 13.2 percent of the total weight, or 51.1 percent of 
the e.xcess weight above normal. The mules show a 
somewhat better result, averaging 11.4 pounds in 30 
days, 28.0 pounds in 90 days or 14.8 percent of the 
original total weight and 64.0 percent of the e.xcess 
weight above normal, \\9iile the rate of weight loss 
gradually diminishes after 90 days, it can Ije stated 
that 82 percent of the entire group reached a normal 
level or a figure within 10 percent of it, after a total 
average period of 8 months. There was no objection- 
able sagging or wrinkling of the face and neck and in 
fact with improvement in the general metabolism and 
nutrition, the skin in most cases showed better tone. 
The flabbiness of the arms and hips which was some- 
times seen in the overconscientious from too rapid 
initial loss, gradually disappeared with the increased 


niuscular and circulatory re.serve which in themselves 
increa.sed the jihysic.al activit}' and energy output, 
Rnactictdly all of the iiatients maintained the weight 
lob-s. Many of them have been ob.served periodically for 
2 yeans after the attainment of a .sati.s factory level. 
The maintenance of optimum weight is not a difficult 
matter, provided the patient at the outset of the pro- 
gram is effectively iiiflortrinated with the principles 
involved, according to the program previously outlined. 
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Very early in the treatment, the subjects rejxjrt a 
di.snjipearance of dy.sjniea on mild effort, a gratifying 
loss of fatigue with increased energy re.serve and 
marked improvement in well being. Tins results from 
Irotl) the initial weight loss and the favorable effect on 
the mood ijy the d-deso.xycjiliedrine hydrochloride. 
With further weight lo.ss and correction of the nutri- 
tional status, there is an imjirovemcnt or di.sa])pearance 
of the symiuoms refcrahle to the musculo-skeletal and 
joint disturhances. 7'Iie ankle edema gradually dis- 
appears. The blood pres.sure in the essential hyper- 
tensives gradually rcinrns to normal levels, while tliose 
with hypertensive cardio-vnsculnr disease show some 
reduction particularly in the .sy.stolic level, alleviation 
of headache and head noises and practically always an 
increase in the myocardial re.serve. 'I'he alleviation or 
more often the complete disajqjcarance of the digestive 
disorders results from the improvement in liver func- 
tion together with more rational diet habits, regularity, 
and the abstinence from condiments, fats, fried foods, 
and other sjjecific food intolerances. A very gratifying 
response is seen in the dermatologic group, 'fhose with 
diabetic xantJioma of the legs and the two cases of in- 
dolent nccrobiotica lipoidica diabeticorum cleared up 
completely with insulin. The remaining five diabetics, 
all of whom were more than 38])ercent overweight, re- 
verted to normal carbohydrate metabolism on attaining 
normal weight, without the use of insulin. Obese dia- 
betics, not included in this series, who showed diabetic 
retinopathy or impending acidosis were started with 
insulin and it was necessary to reduce the unit dosage 
parallel with the rate of weight loss. Most of these 
cases, jirovided they were more than 30 percent over- 
weight, acquired normal carbohydrate metalxilisni with- 
out the need of insulin after attaining a normal weight 
level. 


CONCLUSIONS 

The results of a statistical study and analysis of 
symptoms, diagnosis, metabolic abnormalities and sex 
differences, as carried out on 110 office cases chosen 
consecutively from the records, have been tabulated 
and discussed. In all of these cases obesity was a co- 
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incidental finding and not a siiecific complaint. 

The SY’mptoms in order of their frequency were: 
fatigue 74 percent, nervousness 59 percent, dige.stive 
disorders 38 percent, muscle and joint disorders 35 
percent, headache 30 per cent, irritability 29 percent, 
dyspnea on mild effort 20 percent, and .so on. 

The diagnoses according to the frequency with which 
they appeared on the records were; menojiause syn- 
drome 55 percent, biliary tract disease 42 percent, 
clinical hypothyroidism 35 ]iercent. cardio-vascular 
disease 33 percent, musculo-skeletal and arthritic 
disease 33 percent, nutritional deficienew 26 percent, 
an.xiety and jisychoneurotic states 21 jiercent, endocrin- 
opathia 18 iiercent, dermatologic disease 17 percent, 
and so on. 'I’he significantly decreased freijnency of 
these conditions in a similarly chosen consecutive non- 
obese grou]) is eniiihasized. 

The obese groiqj as a whole show abnormal glucose 
metabolism which is more common in the females. In 
both se.xes, rapid tolerance curves occur about four 
times as frequently as do the pre-diabetic and frank 
diabetic curves. 

Fifty percent of the female subjects show impaired 
renal function compared to 21 percent of the males. 
The females, without e.xception, and the majority of 
the males, show chloride and urea e.^cretion levels be- 
low average low normal, the means in the female be- 
ing much lower than in the males. 

Hypercholesteremia at levels above 200 mg., was 
present in 70 percent of the females as compared to 
52 percent in the males. 

The Ji.M.R. was below minus twelve iierccnt in 50% 
of the entire group anil averaged the same in both 
sexes. 

Uric acid les-els above 3 mg. percent occurred in 49 
jiercent of the males as compared with only 21 iiercent 
of the females. 

The blood picture showed significantly low blood 
counts in 52 percent of the females (50 percent micro- 
cytic hypochromic, 2 percent macrocytic hyiierchromicj 
while 100 percent of the males had counts well within 
the limits of normal. 

A rational and .successful method of treatment is 
outlined. It is emphasized that there can be no set 
routine and that treatment must be individualized ac- 
cording to the specific indiattions based on thorough 
clinical, metabolic and lalioratory surveys including an 
analysis of the endowed constitutional factors and the 
personality. The majority of the sym]itoms- and objec- 
tive findings depend either entirely or in part on the 
correction of the obesity. Indicated measures including 
p.sychothera]3y, specific measures, drug therapy, diet, 
exercise and endocrine therapy are discussed in detail. 
The psychotherapeutic technic is outlined and atten- 
tion is called to the im])ortancc of correcting the .so- 
called social anxiety, particularly in the younger grou|j. 
The diet outlined is simple, flexible and imposes no 
hardship. The employment of exercise for the puqiose 
of increasing energy output and the limitations of e.x- 
ercise are discussed. 


Attention is directed to the value of certain ccphalo- 
tropic drugs and the method of employing them is 
described. It is concluded from this study on a com- 
parative basis, with other forms of amphetamine, that 
the drug of choice is d-Desoxyephedrine hydrochloride 
because it is capable of producing the same central 
effect with slightly over half the dose required with 
amphetamine, that the central effect is more pro- 
longed and the undesirable peripheral effects are 
significantly minimized or entirely absent. In no 
instance did the drug cause any demonstrable elevation 
of blood pressure and the group with essential hyper- 
tension showed a reduction in pressure parallel with 
the weight reduction. AH of the patients with essential 
hypertension who were at least 25 percent overweight 
attained blood pres.sure levels within normal limits 
when the weight was reduced to a normal level. It can 
be concluded from this study that d-Desox^-ephedrine 
is definitely not contraindicted in essential hypertension 
when it is used in the dosage and manner outlined. In 
patients with hypertensive cardiovascular disease mani- 
festing coronary artery insufficiency or disease with 
or without hypertensive retinopathy. nei>hropathy or 
encephalopathy, the drug must be used with great 
caution or not at all. 

lindocrine therajiy is discussed, and it is pointed out 
that thyroid substance should not be employed except 
when indicated by the jiresence of definitely demon- 
strable clinical evidence of hyjiothyroidism. The pres- 
ence of a low B.M.R. in it.self is not an indication for 
thyroid administration. Attention is directed to the 
value of thyroid substance in the preadolescent grouji; 
the importance of stimulation rather than substitution 
iheraiiy in certain conditions is discussed. Injections, 
except in unusual cases when specifically indicated, are 
of no value. Routine use of anterior pituitary extract is 
dangenius. Injections of iron are without value (13). 
It is much more effective orally. 'I'he continuous 
periodic and routine injections of estrogens in natural 
or synthetic form are not only unnecessary but often 
harmful and potentially dangerous. Here, also, oral 
admini.stration in the smallest doses necessary to con- 
trol the sym]jtoms is more rational, cheaper and safer. 

'I'he favorable results in the alleviation of symptoms 
and the correction of the metabolic and dynamic ab- 
normalities, together with data on the rate of weight 
loss, are discussed in detail. 

It is emiihasized that in order to obtain the coojiera- 
tion of the jiatient and to successfully attain results 
which are lasting, the subject must be thoroughly in- 
doctrinated with the underlying principles involved, the 
relationship of the abnormal metaliolic findings and 
disturbed circulatory and musculo-.skeletal dynamics to 
his obesity, a simple e.xplanation of the dietetic prin- 
ciples and the goal to be achieved. 'I’his takes a little 
time, but without it, successful and la.sting results, 
particularly in the intellectual group, are more often 
not attainable. 

Finally, it can be stated that on the basis of statistical 
analysis, the incidence of metabolic, functional, ana- 
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tomic and nutritional abnormalities in the obese is so correction of this condition among the most important 

definitely greater than in the non-obese as to place the categories of preventive niedidnc* 
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Report of a Case of Spontaneous Cholecystoduodenostomy 

By 

GOKDOxN' J. CULVER, M. D. 

and 

JOHN RICHARD KLINE, M. D. 

BUFi-ai.O, n. y. 


"D KCCNTivY, \VF. encountered a very iiUercitittg and 
unusual roentgen finding in the course of a routine 
gastro-intest/naJ examination. Following is a report 
of this case. 

'I'he ])atient. a sixty-eight year old white female, was 
referred to our department on July 8, 1946, for a 
gastro-intestinal examination because of a long-standing 
history of ])ernicious anemia. She liad no complaints 
referable to the gastro-intestinal tract at the time of 
this examination. 

Study of the stomach and duodenum with contrast 
media did not reveal an\' intrinsic pathology. However, 
arising from the apex of the duodenal cap, the gall- 
bladder, cystic duct, common hepatic duct, left and right 
hepatic ducts, and common bile duct, were all well- 
outlined with barium. The gastro-intestinal examina- 
tion n'as repeated on August 14, 1946, with the same 
findings as above. Questioning of the patient revealed 
no history of any operative procedure but she had been 
admitted to this hospital on two previous occasions. 

On February 20, 1943, the patient was admitted to 
the Buffalo General Hospital because of persistent. 

From the Department of Roentgenology, Buffalo General Hospital, 
Buffalo, New York. E. C. Koenig, Director. 

Submitted Nov. 12, 1946, 


severe pain for five days in the right upper quadrant 
of the abdomen which radiated to both costal margins 
and into the iritcrscapular area. In addition, she com- 
plained of constipation for the two weeks preceding 
admission with no ijowel moi’emeiit during the four 
days ju'cceding admission. There was no history of 
nausea, vomiting, chills, fever, or jaundice. A gastro- 
intestinal examination was done in this department. Ro 
abnormalities were noted. This was followed by a 
gallbladder dye series which showed a non-functioning 
gallbladder with one calcified stone shadow, one-quarter 
of an inch in diameter, in the gallbladder area. 

The patient improved rapidly under symiitomatic 
treatment and she was discharged from the hospital, 
s,vmptom-free, on March 13, 1943. 

Tlie patient had no more complaints referable to the 
above illness until July 12, 1943. At that time, she 
began to have pain in the right upper quadrant of tlie 
abdomen which radiated around to the hack and into 
the interscapular area. This was accompanied by 
nausea, emesis, and obstipation. These complaints con- 
tinued up until admission to the hospital on July 21, 
1943. There was no history of jaundice or of light- 
colored stools. 

Examination upon admission revealed some tender- 
ness in the right upper quadrant of the abdomen. Other- 
wise, there were no findings referable to the above 
complaints. 
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Rlil’OHT or A CaSI‘. or vSl’OXTAXEOrS CuOI.KCySTODUODKXOSTOMY 


Th patient did liave a mild leucoc 3 dosis and an icteric 
index of 15-20. 

A gastro-inte.stinal examination with contra.st media 
was done in this department hut no ahnormalities were 
demonstrated. /I'lie calcified stone shadow noted pre- 
viously in the rigiit upper quadrant of the abdomen 
was no longer present. 

^'he patient became symptom-free on a fat-free diet 
and bed rest. She was discharged on August 8, 1943, 
with no complaints. 

In reviewing the jiatient’s history, it would seem most 
probable that the gallstone noted at the time of the fir.st 
admission to the hospital eroded through the fundus of 



rig. 1. — Film of tlic stomach and duodenum showing the fistula 
between the duodenal bulb and the gallbladder which allowed barium 
to enter and visualize the biliary tract. 


the gallbladder into the duodenum. This apparently 
occurred during the nine days preceding the second 
admission to the ho.sjjital. The gallbladder apparently 
remained attached to the duodenum, forming the per- 
manent cholecystoduodenostomy which we demonstrated 
in the e.xamination of July 8, 1946. 

There have been several cases reported in the litera- 
ture of spontaneous rupture of the gallbladder allowing 
stones to jsass into the stomach and duodenum, and 
even into the colon, with formation of permanent 
fistulae. 'J'his has also occurred from a stone in the 
common duct rupturing into the duodenum. . Such 
permanent fistulae may also be formed by retrograde 
lesions, such as a duodenal ulcer or colon malignancy 
becoming adherent to the gallbladder and eroding the 
gallbladder wall. These lesions may go unsuspected 
until roentgen studies of the gastro-intestinal tract with 
contrast media reveal the abnormal communication. 

Borman and Rigler e.xhaustively reviewed the litera- 
ture on sjjontaneous internal biliary fistulae in 1937, 
and pre.sented three cases diagnosed by roentgen exam- 
ination. According to the above authors, the most 
common cause of a sjjontaneous internal biliary fistula 
is a gallstone eroding through the gallbladder wall into 
another hollow viscus. The mo.st common site of ero- 
sion is into the duodenum, and less commonly, into the 
stomach or other viscera. 

Weinberger and Rosenthal presented a case of a 
spontaneous choledocho-duodenostomy from a duodenal 
ulcer eroding into the common duct. 

Slanger described a case of s]jontaneoiis cholecysto- 
gastrostomy from a gallstone eroefing into the stomach. 

Pomerana, Grady, Peelcn. and Magnes reported a 
case of spontaneous cholecysto-duodenostomy in a pa- 
tient with a primary he]>atoma 6f the liver. 

The diagnosis of these lesions has become more 
commonplace with the advent of better methods, of 
roentgen examination of the gastro-intestinal tract. 
Without roentgen examination, the diagnosis of spon- 
taneous internal biliary fistula is seldom made. 
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Diabetes Mellitus Complicated by Addison’s Disease; Case Report with a 

Review of the Literature.* 

By 

JOSHJ^IJ S. DE\'1TT, ,M. D. 
and 

FKAXCIS U. .\fUKPHV, M. D. 

MIf,\VAi;KE£, WJS. 


TJ toOMFiEED (1), i.v HIS review of the literature and 
case report has pointed out the rarity of Addison’s 
disease and diabetes mellftus co-existing^ in the same 
patient. Since the publication of his paper, several 
other similar cases have been recorded in the medical 
journals with a number of interesting observations 
which are summarized herein. In addition, another 
well authenticated case of this infrequent combination 
is reported. 

The physiological antagonism between the secretions 
of the suprarenal corte.x and the Islands of Langerhans 
is well recognized, and it is emphasized by the almost 
universal hypersensitiveness to insulin observed in dia- 
betics suffering from Addison's disease. It is paradoxi- 
cal that diabetes should develop at all in the presence 
of adrenal cortical insufficiency, and a critical survey 
of the literature confirms, as Thorn and Clinton first 
pointed out (12), that diabetes is the antecedent disease 
in all except three instances of both endocrine disturb- 
ances in the same patients. 

The normal antagonism between the adrenal cortex 
and the Islands of Langerhans Is well demonstrated 
in the accompanying case report by the occurrence of 
reciprocal exacerbations of one disease associated with 
remissions of the other. 

REVmW OF THE LITERATURE 

Only nineteen proven cases of diabetes mellitus and 
Addison’s disease occurring in the same individual are 
recorded in the medical archives ( 1 , 2, 3, 4, 5. 6, 7, 8, 
9, 10, 12, 13, 14, 15, 16). One of these (2) was 
produced surgically by bilateral denervation of the ad- 
renal glands in an attempt to relieve pre-existing dia- 
betes, with the eventual death of the patient from 
Addison's disease. Besides the rarity of this combina- 
tion, the outstanding clinical feature which these pa- 
tients exhibit is a hypersensitivit)' to insulin. In four- 
teen of the nineteen cases this characteristic was defin- 
itely noted, while in the remainder the tolerance to 
insulin was not reported. Thorn and Clinton ( 12) 
warn especially against the use of protamine zinc in- 
sulin, and suggest, not unreasonably, that the low blood 
sugar characteristic of Addison's disease, ma)' not be 
due directly to deficiencj- of adrenal cortical hormone. 
In nine of the cases diabetes was the original disease, 
and in three cases .Addison's diabetes occurred first. 
The administration of adrenal cortex seemed to precipi- 
tate the diabetes in Levy-Simpson's patient (5). In 

'‘From the Department of Medicine, >tarqucttc University School of 
Medicine and the Milwaukee County General Hospital. 
Submitted Dec. 4, J946. 


two cases (1, 13) the patients seemed to respond some- 
what differently to des'oxNXorticosterone acetate than to 
adrenal cortical extract. When the former u-as used, 
the sensitivity to insulin became less aaite and the 
severity of the diabetes increased. In two diabeu'es 
( 16) a sen.sitivity to insulin was noted before the clini- 
cal onset of Addison's disease. 


CASE REPORT 

The patient was admitted to the Milwaukee County 
General Hosjiital October 17, 1939, complaining of 
vomiting and severe generalized asthenia of three 
weeks’ duration. Until the onset of the present illness 
slie had been in good health excejit for diabetes mellitus 
which in the course of the jirevious twelve months iiad 
b'ceome less and less' severe. About four months pre- 
viously, however, she became aware of the development 
of a numlier of dark bro^vn s]iots on the skin, and her 
friends Iiegan to remark to her of the riusky hue which 
her complexion had acquired. She had been a patient 
in the Diabetic Clinic of the Milwaukee County Dis- 
pensary since September, 1938. From then until her 
adntission to the hospital, licr dosage of protamine in- 
sulin had been reduced from 30 to 10 units daily, while 
the blood sugar daring the same period fell from 333 
mgm. per cent to 167 mgm. per cent. Moreover, she 
not only often omitted taking insulin, but also com- 
pletely disregarded all diabetic dietary regulations, eat- 
ing just about whatever she pleased. From the time 
of onset of her immediate symptoms, she received no 
insulin until October 14, when she took 15 units. 

Past history revealed the development of a non-toxic 
thr roid adenoma in 1928 which never required treat- 
ment. In 1935 a sulitotal hysterectomy and a right 
salpingo-oophorectoniy was performed because of^ a 
uterine fibroid with hemorrhage and the presence of a 
cyst in the right ovary. Diabetes mellitus was firA 
diagnosed in Januar}' 1936. The disease at first was 
mild and was readily controlled with regular insulin 
5-0-5, but it gradually increased in severity until the 
time of her admission to the Diabetic Clinic of the 
Milwaukee County Dispensary. 

The family history was negative for tuberculosis and 
cancer. A sister and a niece of the patient, however, 
were severe diabetics. 

Physical examination at the time of admission re- 
vealed a 28 year old white female, jioorly nourished and 
acutely ill. The pulse was weak and the rate 100. The 
blood pressure was 84/62. The skin was uniform) 
bronzed and several diffusely scattered deeply pigmente 
spots were noted. -An adenomatous mass was palpable 
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ill the tliyroifl isthmus. The heart tones were weak in 
quality. No otlier significant phy.tical findings Avcre 
jiresent. 

On lahoratory examination the urine was .sugar free 
and the blood sugar was 67.8 nigm. per rent. Blood 
chlorides were 400 mgni. per cent and urine cliloridc.s 
100 nigiii. per cent. '’I'lie blood picture, except for a 
slight lymphocytosis, was normal. An intracutancous 
test ivitli old tuberculin 1 .'1000 was negative, and a 
roentgenogram of the chest was normal. 

On a basis of this clinical picture a diagnosis of 
Addi.con'.s tli.sease in the .‘-tage of cri.sis was made and 
immediate trealiiient with cortin, sodium chloride and 
glucose instituted with a very .satis factfiry clinical re- 
sjionse. The asthenia and gastro-intestinal .symiitoms 
disappeared, her appetite returned and she regained 
weight, strength and vigor. After two weeks of treat- 
ment, however, she develojied a heavy glycosuria with 
a hyperglycemia of 20} nigm. per cent, but no signs of 
acidosis. Improvement continued until November 10, 
wlien she was discharged on a dosage of 10 cc. of cortin 
every otlier day, a sodium chloride intak-e of 20 gm. 
daily, and no insulin or other dietary regulations. 

The ]iaticnt wa.s reafirnitted on November 25, lO.W 
in another moderately severe .•\d<lisonian crisis, al- 
though .she manifested a mild hyperglycemia and a 
moderate glycosuria, .‘\gain she resjiondcrl well to in- 
crease.s in the amount of cortin and sodium chloride, 
but the glycosuria and hyperglycemia became more 
severe, and on December .1. administration of regular 
m.sulin 25-0-0 was begun, t hi December 10, a change 
to protamine insulin .50-0-0 wa.s made with immediate 
apprcdable ctTcct on the amount of sugar in the blood 
and urine. Five days later, however, an insulin reaction 
occurred, prompting a retluction in protamine insulin to 
20 units daily. Paradoxically, with the reduced dosage, 
both the hyperglycemia and the glycosuria, improved, 
the patient felt definitely better, and further reduction 
of the daily insulin do.sage to 10 units accentuated this 


beneficial turn in the condition of the patient. She 
continued to feel well until January 1. 1940, when she 
complained of anorexia and refused her insulin. Blood 
chemistry determinations revealed the development of 
an azotemia and a carbon dio.xide combining power of 
49 voi. jier cent. (Jn January 5rd she became comatose, 
liad a tonic convulsion with carpopedal spasms and 
expired two days later without regaining con.sciousness. 
dc.spite the admini.stration in herfiic doses of cortin, 
sodium chloride and glucose. 

Post mortem examination performed by Dr. L. J. 
Vnn ] lecke revealed in substance the following patho- 
logical changes, 'fhe normal adrenal tissue was revealed 
by .soft fibrous tissue bilaterally, and only a vague .sug- 
gestion of the normal color of the adrenals was apparent. 
Microscopicalh' the glands had undergone complete 
fibrosis and atrophy, 'fhe pancreas showed fibro.sis 
and a decrease in the number of islet cells. The skin 
showed atrophy and increased pigmentation of the 
stratum gcrniinativuni. Permission for examination of 
the abdomen only was obtained. 

.SUMMARY AND CONCT.USIONS 

« 

1. Diabetes mcliitus complicated by Addison’s dis- 
ease is a clinical rarity ; Addison’s disease complicated 
by diabetes is even more so. ( )nly twenty cases, in- 
cluding the one herein reported, are to be found in the 
medical literature, 

2. When this combination exii^ts. a hypersensitivity 
to in.stilin usually is found also. 

.5. 'fhe hypoglycemia and high glucose tolerance 
characteristic of Addison’s disease are ])robably due to 
some more immediate factor than a deficiency of ad- 
renal cortical hormone. 

4. .Sensitivity to insulin is less pronounced when 
flc.so.xycorticoslerone acetate is emiiloycfl in the therapy 
of Addi.son's disease, and unfler the same circumstances 
the diabetes may be more severe. 
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New Hemostatic Agents in Proctology 

By 

ALKRKD J. CAXTOR, M. D. 

I'l.OSIll.VG, X. V. 


IXTKODUCTION 

''T'he proctologist, operating in an extremely vascu- 
lar field, requires careful hemostasis not onl.v to 
prevent excessive blood loss at the time of surgery hut 
also to eliminate the possibility of post-operative Wood 
loss. This is particularly important if the proctologist 
proposes to perform his surgery in ambulatory fashion. 
It is obvious of course, that all proctologic patients, 
whether hospitalized or ambulatory, must he given the 
benefit of adequate hemostasis during surgerj'. For 
the ambulatory patient, however, such hemostasis is 
of especial importance. Post-operative hemorrhage 
should never occur in proctologic surgery. To prevent 
such post-operative liemorrhage it has been necessary 
to utilize every possible means at our dispo.sal. 

The primary technique required, of course, is a care- 
ful surgical hemo.static method. All bleeding points 
are carefully clamjied and ligated. In iierfomiing a 
hemorrhoidectomy, for example, the first step is to 
insert a hemostatic suture-ligature through the ba.se of 
the pile pedicle. This controls bleeding from the major 
hemorrhoidal vessels. If an electro-surgical technique 
is used it is usually best to underlie the area of pro- 
posed eschar by sutu'res. Usually this is in the form 
of a running suture from the pile pedicle to the skin 
surface. This is done so that the eschar, when separ- 
ating, will be reinforced hi’ the underlying .suture, thus 
preventing blood loss at the time of such separation. 
If an open technique of hemorrhoidectomy is em- 
ployed, without electro-surgical cauterization, ligation 
of each bleeding point liecomes exceedingly important. 
These bleeding points are particularly evident along the 
cut margins of mucosa and skin. liach is clamped 
with a mosquito clamp and carefully ligated with plain 
1 cat-gut. 

As further insurance against bleeding various hemo- 
static agents have been developed during the past sev- 
eral 3-ears, and these agents have been carefully eval- 
uated in their proctologic application. We fir.st at- 
temjited to employ thrombin in topical fa.shion and 
utilized it as follows: after the completion of the 
surger}- the thrombin was drawn into a syringe and 
was sprayed over the wound surfaces, the e.xcess thrf)m- 
bin being caught upon a gauze wick. This gauze wick 
was then further saturated with thrombin and inserted 
into the anal orifice as high as the upper level of 
surgery. At a later time we emplox-ed fibrin foam 
with thrombin, and still later we attempted the use of 
the gelatin sponge saturated with thrombin solution. 
Our present series involves the u«e of oxidized cellulose, 
without thrombin. 

It is the purpose of this paper to evaluate these 


Submitted No%. 24» 1946. 


new hemostatic agents in their application to proctologic 
surgery. 

KEW HEMOSTATIC AGENT.S 

As has been stated, there can be no substitute for 
careful .surgical technique. However, assuming that 
the surgical technique has been careful and the hemo- 
stasis meticulous, the field of ajiplication for the new 
hemostatic agents is still great. 

'I'opical thrombin, as prepared by Parke, Davis and 
Company, is pre.sented to the profession as a powder, 
.soluble readily in cither water or normal saline solution, 
producing an o{)alesccnt solution. It has been our 
policy to prepare this thrombin at the time of operation. 
If desired, however, it is po.ssibIe to maintain the 
activit}- of the solution for several da\'s if if is kept 
well refrigerated. It is m3- impression, however, that 
it is better to pretiare the solution immediately at the 
completion of surgerv and to apply it at that time. 

Each ampoule of topical thrombin contains appro.xi- 
mately 10,000 thrombin units. The thrombin unit is 
said to be that amount required to clot 1 cc. of standard 
fibrinogen solution in 15 seconds. The am])oule con- 
taining the wh-'tc thrombin jxnvdcr is sterilized and 
opened. Ten cc. of sterile water is then drawn into a 
syringe from another ampoule and this water i.s then 
forcibly ejected into the thrombin ])owder. The throm- 
bin di.ssolves immediately and com]tletel3-. The result- 
ing concentration is ajqjroximately 1,000 units per cc. 
.Such concentration will produce clotting of an equal 
colume of human blood in a j)eriod of le.ss than one 
second, and will clot 10 times that volume within a 3 
•-ccond j)crind. 

This thrombin solution is applied to the bleeding 
surfaces, or to the .surfaces of surgical e.xcision. hv 
mcans of a s3-ringe and needle. The solution is not 
injected, but is mereh- s])ra3-ed over the surfaces. A 
gauze wick is held at a dependent position beneath the 
anal orifice to catch an3- excess thrombin solution as it 
drips from the spra3-ed surfaces. The wick is then 
saturated more thoroughh- and is in.serted into the anal 
canal. As a further precaution two or three cc. of the 
thrombin solution can be injected directlv’ into the anal 
canal. For this puqiose the needle is remoied from 
the syringe and the tip of the syringe is inserted gently 
into the anal orifice, thus allowing the solution to he 
forcibh- ejected into the canal. This is be.st done after 
the wick is in place so that it will further absorb the 
injected thrombin solution. 

The wounds must be relativel3- free from blood at 
the time the thrombin solution is applied. There is 
little point in merely clotting the surface layers an 
permitting bleeding to continue beneath this dot. The 
hemostatic clot produced must be left in place. Ihus. 
sponging must be avoided after the thrombin has been 
utilized. If the clot is .sponged bleeding usually re- 
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sumes. \Vc have not atteinpteii application of the dry 
thrombin .powder, althoiif^h this is said to lie equally 
effective. 

'J'here lias been no evidence of local irritation or 
infection jiroduced by the use of thrombin. 'I'he wounds 
healed promptly and without evidence of irritation. 
Thrombin, may thus be .^aid to be an adecpiate hemo- 
.static agent, and until the time of the development and 
application of o.vidized cellulo.se we considered it to he 
the best of the hemostatic agents. 

The large scale fractionation of blood plasma has 
recently made possible the develn[)ment of a new hemo- 
static agent. This hemostatic agent is composed of the 
human proteins involved in the natural blood clotting 
mechanism. Two form.s of this material, known as 
fibrin foam, have been studied. In one form the fibrin 
foam contains ver}- little thrombin, nnd is to be used 
with a separately jiackaged thrombin jireparation. The 
other form already has the thrombin intrinsically com- 
bined. The separately jr.ackaged fibrin foam and sep- 
arately packaged thrombin have been c.xtensively ap- 
plied clinically. 

The fibrin foam is thus made available as a non- 
irritating sponge to be moistened with thrombin solu- 
tion and to be aiiplicd to the bleeding' surface. 'I'hc 
-siionge is left in place. 'Phe fibrin foam thus acts more 
or less as a ‘‘human” surgical sponge, and over this 
matri.': the blood clot forms. The thrombin with which 
the .sponge is .saturated, of course, simjily facilitates the 
normal coagulation of blood. 

It might be wise to here review briefly the mechanism 
of blood clotting. 'I’hromboplastin is released when 
cell injury occurs. 'J'he normal plasma jirotein known 
as prothrombin, together with calcium, combines with 
thromboplastin to form thrombin. 'Phe thrombin thus 
produced combines with fibrinogen, another i)lasma 
protein, and produces fibrin. 'Phis fibrin is the basic 
structural material of the blood clot. 

During the jjroce.ss of blond fractionation fibrinogen 
is sejiarated from plasma. 'Phis fibrinogen is combined 
with thrombin, is whipjied to a springy mass, aiul is 
quick frozen and vacuum dried to produce the light, 
brittle .sjionge knorvn as fibrin foam. When this sponge 
is moistened with the thrombin solution it becomes 
pliable, soft, and is readily molded to tbe bleerling sur- 
face. It should be noted that the material employed 
in the production of fibrin foam sjionges is entirely 
homologous, lion-reactive human jirotcin. a completely 
natural sub.stance. It is thus non-irritating, absorbable, 
and can be left in place without clanger of disturbing 
or delaying healing appreciably. 

In practical a]jplication in proctologic techniques the 
use of fibrin foam is not completely satisfactory. 'Phe 
hemo.statir. action is entirely adequate, but the difficulties 
involved in the preparation of the fibrin foam .sponge 
are not adequately compensated for by increased hemo- 
static action over that produced by thrombin alone. 'Phe 
same may be said for the gelatin sponge. 

'I'he gelatin s])onge is utilized in appro.ximately the 
same manner. 'Phe .sponge is soaked in the thrombin 


solution, is then pressed dry to express the air within 
its meshes, and is now once more soaked in the throm- 
bin solution. 'Phis sponge is then applied to the surface 
of the bleeding wound. Again, the complexity of 
preparation is not comjiensated for by any increased 
hemostatic action. It must not be thought that the 
author is condemning either of these agents for their 
inadequacy as hemostatic materials. 'Phey are entirely 
adequate. It is merely to he understood that in proc- 
tologic surgery simplicity of technique is most desirable, 
and these more complex agents need not be emi)loyed. 

We come now to the consideration of oxidized cellu- 
lo.se. t t.xidized cellulose is supplied by Parke. Davis and 
Com])any, as individual sterile pads (Oxycel). 'Phese 
pads are prcjiared from gauze by a sjrecial oxidation 
process. 'Phis process converts the unoxidized cellulose 
info ])olyanhydrogliicuronic acid, and this acid is ab- 
.sorbable and hemostatic. 'Phis oxirlized material cannot 
be repeatedly autoclaved, and .>-1101116 be used .at the 
time the jiackage is opened. 

In contact with blood the o.xirlized cellulose becomes 
brownish-black and gelatinous. Bleeding usually ceases 
when this brownish-black discoloration occurs. 

'Phe technique of application is exceedingly sinqile. 
'I'he oxidized cellulose is npplicd directly to the oozing 
.surface. Pressure can be made over the Oxycel by 
means of a gauze tam])on. Usually, however, this jire.s- 
surc is not necessary, and the < )xycel stojis the bleed- 
ing by itself. 'Phe use of jiressure and a reinforcing 
tampon is usually necessary only in the jiresence of 
brisk bleeding. Such bleerling, however, is best correct- 
ed by clamp and ligature. 

'I'he oxidized cellulose may be emjjloyed as a carrier 
for topical thrombin. However, inasmuch as the 
oxidized cellulose is of acid character it is incompatible 
with thrombin, and must first be neutralized with a 
sterile solution of 1% sodium bicarbonate. 'Phe tech- 
nique for this application will not be detailed here 
inasmuch as it is not necessary to utilize the thrombin 
in ])roctologic surgery. We jjrcfer to use the oxidized 
cellulose without topical thrombin. 

(Ixiflized cellulose seems to owe its hemostatic quality 
to the formation of a coagulum consi.sting of salts of 
polyanhydroglucuronic acid and hemoglobin. A further 
factor is the swelling of the material itself when moist, 
thus producing a jires.sure jiacking. 

f)ur technique for the use of this material in proc- 
tology is simply to introduce the strip of oxidized 
cellulose directly into the anal canal-. 'Phus it acts both 
as a pressure packing and as a rlirect hemostatic agent. 
Of course meticulous hemostasis has already been ac- 
complished before the Oxycel is introduced. All bleed- 
ing points have been carefully clamped and ligated. Xo 
oozing of blood is seen at the time of introduction of 
the oxidized cellulose. Thus the material does not turn 
brownish-black at this time. It will only do so in the 
presence of free blood. This property of color-change 
gives it a diagnostic as well as a hemostatic value. 
Should free bleeding occur at any subsequent time the 
oxidized cellulose becomes a brownish-black color, thus 
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sen'ing as an. indicator of internal bleeding. 

Oxidized cellulose provides an excellent post-opera- 
tive dressing in open pilonidal wounds. It is spread 
over the inner surface of the woiitid and ordinar 3 ' gauze 
is then packed on top of this lining. A pressure dress- 
ing thus applied immediately stops all minute capillary 
ooze. Oxidized cellulose is also e.specially valuable in 
the handling of oozing from tattoo-neurotomy wounds. 
In the procedure of tattoo-neurotonyv an extensive area 
of skin in the iierianal region is undercut, and the 
oozing from the four incisions is sometimes extensive. 

O.xidized cellulose, when applied directly to the i?ici.sion 
areas, nsuallv' controls this ooze verj- rapidly. It is 
necessary in this instance to make pressure over the 
oxidized cellulose with ordinari- gauze sponges. The 
oxidized cellulose turns brownish-black in contact with 
the free blood, and a firm clot is thus formed. The 
Oxycel is not removed, but remains in place as part 
of the dressing. 

AVithin a period of twenty-four hours from the time 
of application of the oxidized cellulose the material 
undergoes rather extensive changes. It becomes verv 
soft, very friable, and cannot be removed intact. Indeed, 
there is not need for such removal. Whether the 
material is used as a packing after liemorrhoidectomv or 
fistulectom}'. the gauze can be left in jdace. It rapidlv 
becomes friable and soft and more or less falls awa\’ 
from the wound within the first few days. W^hen used 
as a packing after hemorrhoidectomy or prolapse .sur- 
gery the jirotruding outer portion of the oxidized gauze 
wick can be removed. No attempt need lie made to 
remove that portion which shreds off in the proce.ss and 
remains behind within the ana! canal. This does not 
act as an avenue of infection, or as a .source of irrita- 
tion. Furthermore, it facilitates hemostasis during the 


next da\% and is passed ivith the first hoivel movement. 

Thus, in ever}' fashion, the ease of application of 
oxidized cellulose, its freedom from irritating action, 
and its remarkable hemostatic qualities, render it an 
ideal hemostatic agent for proctologic surgery. O.xidized 
cellulose is now employed routinely in all our proctolo- 
gic surgical procedures. 

Of the hemostatic agents above de.scribed it is our 
impression that oxidized cellulose offers the greatest 
number of advantages. It cannot substitute, it must 
once again be emphasized, for meticulous surgical he- 
mo.stasis. It is assumed that the surgical technique will 
be adequate. Assuming this, however, as an additional 
safeguard against post-operative bleeding the emjdoy- 
ment of o-vidized cellulose offers many advantages and 
no discerniljlc disadvantages. 

The question is often asked what percentage of post- 
operative hemorrhage occurs in the ambulant proctolo- 
gic surgical case. If the surgical technique is adequate 
hemorrhage need not occur even if these new hemo- 
static agents are not applied. It is rare to see such 
hemorrhage either in the ambulatory patient or in the 
hospital proctologic problem. With the additional ad- 
vantage of these newer hemostafic agents such post- 
operative bleeding should become rarer still. 

CONCLUSIONS 

1. .Adequate surgical technique with meticulous he- 
mo.stasis is the primary requisite to safeguard against 
post-operative hemorrhage in proctologic surgery. 

2. The newer hemostatic agents are described, in- 
cluding topical thrombin, fibrin foam with thrombin, the 
gelatin sponge with thrombin, and oxidized cellulose. 

3. Oxidized cellulose appears to be the agent of 
choice in proctologic surgery. 
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Azotemia in Gastro-lntestinal Hemmorrhage. 

By 

A. SCHRUMPF’*' 

r'ORsr.RUN'.v, Norway 


T he prol)lem connected with the occurence of azo- 
temia after gastro-intc.«tinal (g. i) hcmorriiage, 
has during the later ycar.s l)een discussed in medical 
circles the world over. .Since this phenomenon was first 
pointed out Iw SangutncHi (1) in 1934, several clini- 
cians in Scandinavia and Holland have contriliutcd to 
the discussion, amongst them Christiansen (2). Mryirr 
(.3). Clausen (4), .-listed (5). Schrutnhf f6). Ko- 
bro (7). Horst (SJ, and Guldogcr f9). Since this 
problem has attracted the interest of several colleagues 
in U.S.A. as well fKatimp & Parson, Black k Lcssc, 
Schiff and collaborators) it may he tiseful to give 
a short resume of the opinions set forth by .Scandina- 
vian and Hutch clinicians. 

To begin with it is necessary to point out that the 
azotemia can he observed initially after the hiceding, 
or lately, often after the bleeding has stopped. This 
does not c.xclude the possibility that both types of azo- 
temia can appear in the same patient, the one following 
more or less closely after the other. The late azotemia, 
which often ends fatally if not diagmosed, was first 
de.scrihcd ' in Scandinavia hy Mnssberg (10). in 
193.3. hut this author did not recognize the true nature 
of uremia which dominates the picture. Other authors 
have contributed to our knowledge of the condition, 
such as Christiansen (2). Meyler (.3), Hesser (11), 
Schrtiuipf (6). UstTcdt (12). Kobro I/), in .Scan- 
dinavia and Holland. It is now fully understood, that 
this late form of azotemia after g.i. hemorrhage is 
caused by dehydration and increasing circulatory fail- 
ure, which impairs kidney function. 

But how is the azotemia to he explained which can 
he observed during the first week after g.i. hemor- 
rhage? .Several theories and clinical observations have 
been put forward to .solve the question. Christian.Ken 
.suggested that the rise of blood urea was due to distur- 
bances of the chloride metabolism. Toxic factors in 
connection with paralytic ileus arc considered as a 
possible cause b'' Kobro (7), Meyler (3) has drawn 
our attention to troubled water metabolism, while 
Christiansen (2) and Kobro (7) sup])ose liver in- 
sufficiency to be a contributing factor. The close rela- 
tionship between the azotemia and the digestion of 
blood in the intc.stine has been pointed out by several 
authors such as Sanguinetti, Horst, Christiansen and 
Guldagcr. Meyler and .Schruntpf stated that increased 
protein catabolism is the chief cause of the azotemia, 
while Horst and Christiansen suggest that hemodyna- 
mic factors in connection with impaired kindey func- 
tion may give a possible explanation, Kaitntp & Parsons 
(13) in U.S.A. state from experiments on dogs that 

•From St. Josephs Hospital, Porssrunn, Norway. Chief: A. Sclirumpf. 
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the blood urea rise was due to assimilation of the in- 
gested protein and digestion products of the whole 
blood in the g.i. tract and an increase in protein cat- 
abolism. As will be learned from this brief suminary, 
the problem connected with the initial azotemia scenis 
far from solved. 

It may therefore be of interest to point out some 
features of importance, partly based on own investi- 
gations: (1 ) First of all this azotemia after g.i. hemor- 
rhage is of frequent occurrence. In my own material of 
55 cases it was observed in 4.3 instances. The ])cak of 
azotemia is generally reached during the first 3 days 
and normal blood urea is restored during the la.st days 
of the first week, or the first days of the second week. 

(2) An important factor which must be taken into 
consideration is the nutritive state of the i)atient and 
the qualitative anti caloric value of the diet during 
treatment. Many investigators seem to have neglected 
this point, in spite of the reasonable physiologic fact, 
that a negative nitrog’en balance will cause an increased 
endogenous protein destruction and subsequent rise of 
blood urea. In fact 1 have been able to demonstrate, 
that negative nitrogen metabolism and azotemia may 
be found during the common dietetic treatment of 
non-bleeding nieers ns well. The common treatment of 
bleeding ulcer.s is qualitatively and quantitatively in- 
.sufficient. so that — to a certain degree — conditions are 
established similar to the metabolism during hunger. 
In fact the azotemia ajjpears at a time when the nega- 
tive nitrogen metabolism is most pronounced. 

(3) Experiments have proved hcynncl doubt, that ab‘ 
sorption of blood in the intestines can give rise to blood 
urea increase. 'I'his has clearly been demonstrated by 
Clausen, Kobro, Schruntpf and in U.S.A. by .Schiff 
(14) and co-workers. The rise of blood urea however, 
after experimental blood feeding is not very pro- 
nounced and reaches its maximum during the first 24 
hours fin my own investigation after 4 hours). This 
rise seems' to be chiefly due to other nitrogenous com- 
ponents (amino acids?) rather than urea in mj- own 
investigations, and is therefore basically different from 
the blood urea rise after g.i. hemorrhage. 

(4) Since Taylor and Letois (15) in 1915 could 
demonstrate the fact in dog experiments that repeated 
loss of blood with restoration of fluid loss by .saline, 
was accompanied by rise of rest-N, it may be supposed 
that anemia influences the azotemia. No such cor- 
respondence could however be registered in my own 
investigations, even in cases of sev'ere hemorrhage. 

(5) Much work has been done to examine the role of 
fluid and salt metabolism after g.i. hemorrhage. The 
que.stion is a rather complicated one. It must be kept 
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in mind that isolated determination of chloride in blood 
and urine is not conclusive as to water metaholism. Jt 
is only on behalf of base balances in connection with 
weight determination that such conclusions may be 
drawn. The general treatment of g.i. hemorrhage is apt 
to inflict a marked negative base balance, in my ou-n 
material most pronounced during the fifth daj'. Only 
in one of 6 cases could a drop in serum base be demon- 
strated. No relationship, however, between serum 
chloride and blood urea or between base balance and 
azotemia could he traced. It therefore seems rather 
doubtful in my opinion, that the azotemia after g.i. 
hemorrhage is related to disturbances in water or salt 
metabolism. Shock or collapse is practically never 
observed in patients after delivery into ho.spital. so 
these hemodynamic factors may be ruled out. (In the 
late azotemia, however, oligohydremic collapse is a 
prominent feature). 

(6) As to whether or not the kidne 3 -s jday a role in 
the azotemia after massive g.i. hemorrhage, opinion is 
divided. Borst and Chri.'iliansen ascribe to the kidnej's 
a certain function and Black and Lc.tsc ( 16) in U.S.A. 
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as well. Guldagcr denies it. In a number of cases e.^- 
amined b)' me, it could he proved bej'ond doubt that 
glomerular filtration was normal in all cases of g.i. 
hemorrhage. 1 his was the case after oral administra- 
tion of blood as well. Urea e.xcretion determination!, 
were normal too. It could further be proved, that tu- 
bular reabsorption, urea e.xcretion percentage and 
plasmaresorbat-difference were practically normal in 
all instances as well after g.i. hemorrhage as after oral 
administration of blood. 

From considerations and results mentioned above, 
it can be concluded that the azotemia after massive 
hemorrhage in the upper g.i. tract is not caused by one 
.single factor. There can in my opinion be no doubt, 
that the chief factor is of dietetic origin, as the diet 
used is insufficient for protein and energy require- 
ments. This again increases protein catabolism and 
waste of tissue. A second factor is. that the absoip- 
tion of blood to a certain, but moderate degree can play 
a part in the development of the initial azotemia. All 
other factors seem under ordinary conditions to be of 
little or no importance. 
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A Creed for the Treatment of Diabetes 

GEORGE E. ANDERSON. M. D.* 

BROOKLYN, N. Y. 


T he pathological physiology of diabetes mellitus 
is no longer an uncharted sea. The complex 
mechanism of carbohydrate metabolism in relation to 
total metabolism of the food-moieties is rapidly be- 
ing elucidated (I-2-3-4-5-6-7.) Accordingh', there can 
be no legitimate excuse for premising present-day 
treatment on less than a solid approach to normal 
physiology. It must be obvious that without a know- 
ledge of what constitutes normalcy, one cannot success- 
fully appraise variants from the normal much less 
interpret these diversions in respect to what constitutes 
“adequate treatment.” In this connection, there fre- 
quentl}^ arises a question which must be pondered: *'Is 
hyperglycaemia with its resultant glycosuria alzcays 
necessarily detrimental to the organism?” Tlie clear 
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thinker, in relation to modern concepts of physiology, 
must answer this question in the negative. 

If it he admitted, that in the uon-diabclic under cer- 
tain conditions, hyperglycaemia may be useful and con- 
servative, it must also be admitted that in the diabetic 
under tbe same conditions, bypergl 3 -caeniia may like- 
wise serve a constructive, conservative, and even^ cor- 
rective function. One may cite the protection afforded 
by a high blood-sugar concentration to the damaged 
parenchymal cells (8-9-10-11-12-20) of the Kier. 
the advantage of a promptly available and abundant 
givcogen in degenerated cardiac muscle ( 1.3-14-la-lu' 
17-18-19) especially in the anginal syndrome, the 
safety insurance of a definitely positive balance ot 
liver glycogen in patients facing surgical enses, the 
effective diuretic influence of sustained high blood- 
sugar in the uremic state, the protective influence o 
maintained glycaemia against rupture (21) of frag! e 
retinal vessels in advanced retinitis. In advance 
arteriosclerotis retinitis, the counter-part of this sta e 
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of glycaemia, relative or absolute hypoglycaemia, 
will all too frequently witness prompt impairment 
of vision, incidental to capillary rupture under stress 
when the so-called normal text-book standards of 
blood-sugar (21) are insisted on. The elderly nou- 
diabctic with arteriosclerosis frequently carries a blood- 
sugar (22-23‘24) level which is definitely higher than 
arbitrary normal standards; yet he shows no inability 
whatsoever to utilize sugar normally. “Gild the Lily” in 
these individuals by attempting artificall}- to correct 
such theoretically high blood-sugar (21-25) and watch 
the victim of such meddle-some therapy be transformed 
from a relatively normal to a seriously ill individual. 
Clinical e.xperience suggests that phases of measured 
high blood-sugar concentration in these particular and 
exceptional instances are supportive and constructive 
of well-being, whether or not the individual be diabetic. 

It is, however, a far cry from such specific instances 
of the advantageousness of high blood-sugar to the 
philosophy of unbridled unmitigated hyperglycaemia 
and glj'cosuria in the average uncomplicated diabetic 
patient or in all diabetics in general. Such carte blanche 
abandon (70-71-72) of well tried and fully established 
physiologic principle is to be as strongly deprecated as 
are, at present, the extremes of starvation (26-67) 
once practiced in the pre-insulin era. Then, laboratory 
perfection was all too frequently associated with un- 
timely clinic<al death of the patient despite the over-all 
improvement in mortality statistics of the day attribu- 
table alone to dietar}' restriction. The starvation regi- 
men as then practiced resulted in extremes of fatt}- in- 
filtration of the liver with a false picture of improved 
carbohydrate (27-21) tolerance. 

This faulty philosophy of perfect control while the 
patient died of stan'ation was much like : “The opera- 
tion was successful but the patient died.” The under- 
lying principle of unburdening (29) the metabolic 
mechanism was correct; its extreme application, how- 
ever, defeated its own purpose. The opposite extreme, 
that of indiscriminate encouragement of unbridled 
hyperglycaemia. represents in a way an ill founded 
homeopath}', for persistent hyperglycaemia itself ex- 
cept in rare (30) instances favors progression of the 
veiA' patholog}' one should he striving to correct, de- 
generation of the “end organ’” in carbohydrate me- 
tabolism, the islets of Langerhans (31-v32'33-34). In 
fact, in the light of recent developments, one mu.st 
fathom whether treatment in a given case shall be 
aimed at the preservation of islet tissue or at deliberate 
.sacrifice of the “end organ” to the immediate comfort 
of the patient and/or the convenience of his medical 
attendant. The physician in most early cases has at 
his disposal either modality of treatment. Fortunately, 
or unfortunately for morbidity, with protamine zinc 
insulin it is now entirely possible to maintain life and 
.sustain a reasonable scn.se of well-being without the 
.slightest (35-36) semblance .of chemical control. The 
ability to maintain a positive nitrogenous balance with 
protamine zinc insulin has made this feat possible in 
.spite of the almost inevitable “bankruptcy” of the 
■patient’s own insulin mechanism as a result of the 


e.xtravagant insulin wastage. Surely lietween these 
extremities of starvation with false chemical control 
on the one hand and a “glycosuric paradise” with wan- 
ton freedom of diet and failing carbohydrate tolerance 
on the other, there must be some safe and desirable 
(37) middle-ground, what Peters so aptly calls “a 
middle ground of contentment.” 

Clinical diabetes begins in the guise of an excessive 
demand (38-39-33) on the part of the organism for 
an increased production of insulin. The inordinate 
insulin demand puts the insulin mechanism to extremes 
of over-production (58).* Subsequently there is added 
to this excessive and fatiguing demand for in.sulin a 
decreasing ability on the part of the mechanism to 
produce even enough insulin to meet ordinary normal 
demands (38-39) much less the exaggerated require- 
ments; or if the pancreas is still able to produce in con- 
siderable quantity, a state of resistance or insensitivity 
on the part of the organism to insulin supervenes, pro- 
ducing the end result of a relative insulin insufficiency. 
This was mathematically demonstrated by Ilimsworth 
(40) who (figs. I, II) pointed out that insulin effect 
is less a matter of quantity of insulin than it is a func- 
tion of the degree of sensitivitv' of the organism to 
insulin. As a result of insulin-re.si.stance, both endogen- 
ous and exogenous insulin suffer from the law of 
diminishing returns for a given amount of insulin no 
longer has the anticipated effect. That sensitivity plays 
an important role in insulin efficiency is further 
indicated by the fact that with suitable unburdening 
and subsequent adequate stimulation of the mechanism 
by diet a return to normal insulin (40) sensitivity can 
usually be effected. 

One may not disregard these concepts in planning 
treatment for the average diabetic. \\'hile treatment 
must be individualized (65), the very first step should, 
of course, be an attempt to reduce the excessive insulin 
demands. The second step should be an effort to help 
the individual meet these minimized demands as ade- 
quately as is possible. At a later time one should at- 
tempt to stimulate increased “returns" on insulin (both 
exogenous and endogenous) or an increased amount 
of carbohydrate utilized per unit of insulin. 

Insulin has come to he recognized as part of a com- 
ple.x enzyme mechani.sm(l-2-3-4-5-6-7). Its main 
function is now thought to be an indirect one in rela- 
tion to carbohydrate metabolism, namclv that of inhi- 
biting the anterior hypophy.sis**. Whatever may 
be the facts as to the actual mechanism of insulin func- 
tion, one may never forget one fundamental truth 
that while insulin may theoretically be unnecessary for 
gluco.se utilization by the cells, without insulin normal 


•Soskin refutes the claim (41) that quantitative a5sa>' of the pan- 
creas necessarily bespeaks the productivity of that gland, his 

point must be admitted from an exact over-all quantitative standpoint, 
the consistency of the variations under fixed experimental conditions 
must certainly be more than accidental. Surely they "R'ould indicate 
that at the instant of excision of the specimen there was evidence of 
paucity or excessive production of insulin. The pancreas is to a con- 
siderable extent a storage gland. 

their •w'ork on hexokinase, the Coris (7) has'c confirmed the 
principles enunciated by Houssay (44-56-57) and verified by Long 
(60), Young (58), Dohan (31-32-33-54), Lukem ct al, that the 
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carbohydrate metabolism in the human breaks down; 
accordingly, whatever it may be. infection ('45), pro- 
teolytic enzymes (48-49), overacting pituitary (31-32- 
33-38-39—54-35-36-57, hi'permefabolism, superali- 
mentation (42-43-44), or persistent hyperglycaemia 
(31-43-50-32-33). anything which fin.illy impairs the 
abilit}' of the pancreas to make insulin or which extra- 
vagantly pushes the insulin mechanism be,vond its pro- 
ductive capacit)' into a state of chronic “fatigue” is 
compromising normal physiology. That it is possible 
in normal intact cats by persistent hi'perglycaemia to 
drive the pancreas into “bankruptcy” lias recently been 
shown by Dohan and Lukcns(31) who produced a 
steady hyperglycaemia for thirty-nine days by the 
intraperitoneal injection of 24% glucose. This was 
then stopped- and the cat remained severll^- diabetic. 
Twenty-two days after the cessation of intraperitoneal 
injections the animal was still severely diabetic with a 
00== combining power of 1 1 volumes per cent. 4’lie cat 
was then sacrificed. The pancreas showed the indenti- 
cal degeneration characteristic of severe irreversible 


iecretion of the anterior pituitary whether thru increased metahoJtc 
turnover or thru hi gro^^th (5^) or sdrcnotrophic (SO) (actors if 
bctogenic. Jti excessive activity provokes insulin (-58) extravagance. It 
causes a decrease in insulin sensitivity (increased insulin resistance) and 
inhibits the function of he-xokinasc (7). The end-result of these 
effects is that of placing an increased demand on the insulinogcnic 
mechanism as well as causing a less efficient use of such insulin as the 
pancreas is still able to elaborate. 

According to Cori (-7) ct al insulin inhibits the anterior pituitary 
gland vhich in turn is an inhibitor of hexokinase (1-5-7), the enzyme 
which they find is essential for the phosphor>'lation of glucose. Appar- 
ently without such phosphorylation glucose is Inert (-4) and not 
utili/able hy the individual tissue cells. It would seem that the cells 
can to some extent utilize glucose without the presence of insulin, even 
if less efficiently than with it; evidently the tissue cells cannot» how- 
ever, without hexokinase bring the ingested glucose down to the final 
tricarboxylic acid stage which is the final step before conversion to 
CO^r Water and energy for the cells. Assuming that the pituitaiy 
gland tends to inhibit the action of hexokinase, if there were no picuitar> 
gland, there should theoretically be no need for insulin in the body. 
It is obvious even to the clinician that such a theoretical limitation of 
insulin function is far too simple to explain all of the clinical features 
in the average diabetic patient. It fails to account for the increased 
sensitrvity to insulin in animals merely deprived of the pituitary gland 
or in Simmond’s disease. 

The hexokinase inhibition theory w'ould stress the concept of non- 
utilization of giucose in the clinicil diabetic. Soskin on the other hand 
emphasizes as predaminant in the picture of diabetis the other extreme, 
the theory of os'crproduction of glucose by the liver from food moieties 
other than carbohydrate with little or no inability on the part of the 
tissue cells to utilirc glucose presented to them. A far healthier viess*- 
point would seem to be that entertained by Best (-38), Haist (-39), 
and others, that there usually coexist in the diabetic ho//j impaired 
*^*(sub foot-note) utiJiracion of glucose by the cells and an overproduc- 
tion of glucose from protein and fat. Complete elucidation of what 
actually takes place in the diabetic is of more than mere academic im- 
portance; it affects the entire rationale of what constitutes adequate 
treatment in the diabetic. From a clinical view-point it is far better, 
with what knowledge is available, to consider the abnormality' m the 
diabetic as a dual disturbance giving due recognition, how'es'cr, to the 
Soskin postulation that one of the main functions of insulin Is the 
regulation of the liverV release of glucose into the blood stream for 
the tissues. 

^•^If hexokinase functions in ad/usting the gradient between external 
glucose (outside of the cell) and available utilizablc (Phospborylatcd) 
glucose within the cell, then it is hard to conceive chat a lack of such 
hexokinase activity could mean other than non-utilization of glucose. 
That phosphorylation is impaired in the diabetic is well established and 
easily demonstrable by the constancy of the serum phosphorus content 
in diabetics during the phase of post-prandial hyperglycaemia when 
normally tlicre should be a fall in inorganic phosphorus. 


pituitarj'-produccd diabetes. Unremitting hyperglycae- 
mia is thus alone without other factors diabetogenic 
in the cat. There is much clinical evidence in the hu- 
man that unremitting hyperglycaemia can at least 
increase the progression of the disease as this is meas- 
ured by increasing insulin needs On the part of the 
jiatient and by the ultimate development of irreversi- 
bility under such circumstances in diabetics whose 
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FIGURE I 

(From Himsworth, H. P- Clinical Science 2:67, 1935.) 

The shaded areas indicate the individual's blood-sugar fall in respond 
to intravenous crystalline insulin after having been on the diet note 
under each figure. (All diets equicaloric). Koic the marked 
in (hading after the diet Ch, 200 as compared with that after drtt 
125 and the relatively insignificant increases after diets over Ch. 200 
until much higher figures are reached. 


disease in its early stages had once been reversible. 

Dohan and Lu'kensf 32-33) had previously .shown, 
that in animals in which they had prevented hypergh- 
caemia from developing by the use of restricted diet, 
insulin, or phlorizin, it was impossible to produce oi- 
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abeles or typical le.sions of diabetes in tbe pancreas by 
means of pituitary substance. They had pointed out 
that pituitary-produced diabetes in its early stages is 
reversible by these same measures. In the human early 
diabetes is in part and occasionally totally reversible 
by these same modalities. 

Insulin is consumable. Accordingly, in the early 
stages of diabetes, an effort should be made to reduce 
the body’s demand for insulin. It is questionable 
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FIGURE 11 

Himsworth (Ref. 40) has shown that in tionuali increased or de- 
creased sensitivity to insulin in response to dietary carbohydrate cor- 
responds exactly with measured quantitative improvement in the indi- 
vidual’s glucose tolerance, suggesting that sensitivity to insulin rather 
than quantity of insulin available is in the normal the more determinant 
factor in carbohydrate tolerance. 

whether in liumans direct attack on a hyperfunctioning 
pituitary will ever be practicable or successful in re- 
ducing its harmful activity. There is, however, another 
very effective method of reducing inordinate demands 
on the part of the organism for insulin, namely, that 
of mild and painless diet restriction. In general, the 
more carbohydrate ingested beyond that amount which 
favors optimal insulin efficiency unit for unit, the 
greater will he the need or demand for insulin.*** 
It is also well proven that mere excessive ingestion of 
calorigenic food other than the carbohydrate type will 
alone increase insulin demands, especially when this 
excessive ingestion is translated into stored body fat. 
Thus an irrefutable means of reducing insulin demand 
presents itself viz. a curtailment of the calorigenic 
food mass inge.sted. It is too frequently forgotten that 
the truths established in this respect by Dr. F. M. Allen 
in the pre-insulin era still hold valid even if their 
extreme application has. softened down to one of easy 

•»*Houssay Ends that a diet rich in fat (which means high in cal- 
orics) or an "adundant mixed diet favors the onset and increases the 
severity of diabetes due to alloxan or to subtotal pancreatectomy." On 
the other hand, according to Best, Haist (39), and others, starvation 
(which is actually a diet only relatively high in fat, which fat is de- 
rived from the fat deposits) made it very difficult to produce diabetes 
in dogs by means of pituitary substance. The coincidental administra- 
tion of insulin made it impossible to produce such diabetes in the dog. 


moderation. W’itli insulin available, the e.\-lreme.s of 
undernutrition as originally practiced by this great 
trail-blazer(61) have become unwarranted and entire- 
ly unnecessary. However, the fundamental principle 
which he established is still valid, and one must recog- 
nize that constructive treatment in the early diabetic 
depends in no small measure on initially reducing the 
total food intake to a point just at or slightly but 
painlessly below his actual caloric needs. Thi.s holds 
true whatever may be the relative distribution of car- 
bohydrate (28), protein, and fat of the diet. An over- 
loaded dietary with insulin to cover the excess will not 
effect improvement in the native carbohydrate toler- 
ance of the diabetic. The well-managed diabetic patient 
from the standpoint of insulin efficiency may neither 
waste the fuel-foods «or store them in excess. To him 
, must he ajiplied the warning “to live within the day” 
and not to project future fuel needs by excessive stor- 
age in the guise of obesity. He may well heed the 
psalmist’s admonition : “Ask not what shall we eat or 
wherewithal shall we he clothed.” For ideal in.sulin 
efficiency and insulin-sparing, the dialietic individual 
must ingest onlj' that amount of fuel-food which is 
required for his immediate**** current daily needs. 

The second great principle to be applied in the 
treatment of the average uncomjilicated diabetic is that 
established by Himsworth (-10) in 1935 in relation to 
insulin sensitivity, the principle of stimulation or de- 
jiression of the insulinogenic mechanism. In normal 
individuals, diets containing less than 100 Gram.s of 
carliohydrate in 24 hours tend to be “non-stimulating’ 
of insulin sensitivity; those under 50 G., to be actually 
deprcs.sant to the mechanism; those between 150 G. 
and 200 G. are markedly “stimulating” ; those between 
200 G. and 350 G. in 24 hours are somewhat less 
“stimulating”; between 350 G. and 450 G. there is 
another sharp wave of “stimulation” I)Ut definitely less 
than between 150 G. and 200 G. (Fig. Hj 

In the Brooklyn Hospital Diabetes Clinic, Anderson 
et al. have repeatedly demonstrated that this “stimulat- 
ing” effect to normal insulin (Fig. I) sensitivity, 
which increases insulin efficiency unit for unit, occurs 
in the diabetic only when tbe total calorigenic intake 
is sufficiently low to permit of adequate chemical con- 
trol without insulin extravagance***** usually at a 


concept is ijraphicallj’ demonstrated on frequent occasions 
in the teaching clinic of the Brooklyn Hospital; Consider the theo- 
retical minimal needs of a given individual at rest to be 1750 Calorics. 
On a diet Ch 200 - P 80 - F 70 - Cal. 1750, let enc suppose he spills 4% 
sugar in his urine. If one maintain the same calorigenic value but change 
the diet to: Ch 1 00 - P - 80 - F 1 15, the patient will still spill 4% sugar. 
Now if one revert to carbohydrate 200 G. and reduce the calories by 
fat reduction to 45 G., the urine will frequently become negative with- 
out insulin. Keduction of the burden on the insulinogenic mechanism 
has thus been effected not by a reduction in the carbohydrate of the 
diet but by virtue of a reduction in its calorigenic value. Subsequently 
calorics can often be increased to actual needs without a return of 
glycosuria. Excess over needs will reproduce the glycosuria and the 
further need for insulin. 

**'**^'^Some will attribute such apparent improvement in insulin 
sensitivity to fatty infiltration of the liver secondary to the restricted 
food intake. This is refuted by persistence of the improved insulin 
efficiency even after the diet has been raised to the optimal needs of 
the patient. 
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point just at or slightly below the individual’s actual 
caloric needs. In other words, as a corollary, in the 
calorically overloaded diabetic individual, the normal 
“stimulating” effect of a relatively high carbohydrate 
ingestion is supplanted by an overwhelming depressant 
effect as this is translated into reduced carbohydrate 
tolerance, reduced insulin sensitivity (increased insulin 
resistance) and consequent progressive e-vtrinsic insul- 
in needs. 

Accordingly, the clinician has within his grasj) the 
ability to establish relative “rest” of an overta.ved in- 
sulin mechanism by reducing the total calories ingested 
and by holding carbohydrate within the relatively “non- 
stimulating” range. As soon, however, as chemical 
control has been accomplished, the “non-stimulating” 
routine may safelj' give wa}’ to a “stimulating” regi- 
men, raising the carbohydrate of the diet at the expense, 
of the fat but maintaining the same caloric (equical- 
oric) value of the diet. With chemical control of urine 
and blood having been established, and with a diet in 
the range of 200 G. of carbohydrate, insulin-sensitivity 
now definitel}’^ increases. Pari-pasSu with this inijiroved 
sensitivity to insulin, there develops increased efficien- 
cy in the patient’s carbohydrate utilization in relation 
to insulin, grams of carbohydrate utilized per unit of 
insulin. The initial extrinsic insulin requirements as 
these may have existed are accordingly reduced. 

There can be no excuse whatsoever in the early un- 
complicated diabetic for flouting these concepts by- 
way of permitting free diet or the damaging influence 
of persistent excesses of carbohydrate ingestion. The 
death-knell to such an illegitimate philosophy in the 
early diabetic (especially' the juvenile type) is finally 
sounded by the recent work of Lukeiis — a steady un- 
remitting hyperglycaemia is in itself destructive (31) 
of islet tissue. 

One should never attempt to generalize from the 
particular, but the above principles are vi\-idly depicted 
in the following case: In February (Fig, III) 1941, 
a boy aged 7>/i years, caUie under observation. Both 
of his parents were diabetic and accordingly they had 
been advised that all of their children would very pro- 
bably at some time in their lives manifest evidence of 
diabetes. The parents routinely had been testing the 
child’s urine and had on several occasions found heavy 
gly-cosuria without sy-mptoms except fatigue. With the 
child having been on a full diet, an Exton-Rose glucose 
tolerance test showed: Fasting sugar 89 mgms; 30 
minutes after 40 G. of glucose, 160 mgms; 30 minutes 
after a second 40 G. of glucose, 211 mgms with a 
glycosuria of 1.4%, a mild but prolonged curve with- 
out Staub-Traugott effect. The test was repeated for 
confirmation. The child weighed 58 lbs. (26K.). 
Theoretical minimal caloric needs at 60 Calories per 
Kilo were 1560 calories. Diet given: Ch 160 - P 76 - 
F 70 - Cal. 1569. Protamine Zinc Insulin U3 was given 
daily'. Insulin in minute dosage was kept up until Jan- 
uary 1944 when it was discontinued. 'J'he diet had 
gradually been stepped up to: Ch 250 - P 85 - F 66. 
Growth, weight-gain, and sense of well-being had been 
satisfactory. Two years after stopping insulin the 
Exton-Rose test (using 50 G. glucose, repeated in 30 


n7inutes) shon-ed a perfectly normal curve with normal 
insulin-sensitivity and absence of glycosuria. It is now- 
five years since this child first came under obser\-a- 
tion. He is rugged, hejilthy, and of course, not on 
insulin. lie is completely aglycosuric on a diet only 
qualitatively- restricted. Cowmen/: What w-ould have 
been this child s lot, liad he been encouraged to folloti- 
his own inclinations regarding sugar, candy, and 
pastry? Obviously, just one more juvenile diabetic! 


Ftb. 1941 — F.M. -Male; T'/i yn. of age; wt. 5Sjy lbs.; ht. 50"; 26 K. 
Exton-Rosc Test — 40 G. of glucose; repeste^ h ^hoar. 


Time 

Blood Sugar 

Urine Sugar 

Fasting 

89 mgm. 

0 

Y 2 lir. after glucose 

160 mgm. 

0 

Yz Hr. after 2nd glucose 

2 1 1 mgm. 

1.4% 

(Theoretical Minimal Needs: 

60 Cal. per Kilo. < 

or 1560 Cal. 

Diet given: Ch J60‘V76~ 

F 70 - Cal. 1569; P.Z.I, U3). 

Exfon-Rose Test — 5 weeks htcr (.40 G. glucose 

repeated in Y/ hr. 

Time 

Blood Sugar 

Urine Sugar 

Fasting 

85 mgm. 

0 

54 hr. after glucose 

1 69 mgm. 

0 

54 hr. after 2nd glucose 

190 mgm. 

0.8% 


May 1945 — SVC. SO lbs.; bt. 57^"; aiet Ch. 250; Pfi5 -F66-CaJ. 1934. 

Exion-Rose Test — (10-10-45) (50 G. glucose repeated in hr). 

Tsme Blood Sugar Urine Sugar 

Fasting 90 mgm, 0 

Yi hr. after 1st glucose 118 mgm. 0 

Yt hr. after 2nd glucose 164 mgm. 0 

FIGURE in 

Prc-clinica) Juvenile Diabetic (both parents diabetic) 

The favorable effect of mild caloric restriction on 
carbohydrate tolerance is so beautifully demonstrated 
in the Newburgh (52-53) type of obese adult diabetic 
f61) that some authorities including Newburgh him- 
self have ventured to state that this syndrome is not 
diabetes at all. On the other hand, if one permits such 
a mild glyxosuric to follow free unlimited diet, one not 
infrequently- can observe the patient develop into a 
severe diabetic. The mildness of the original syndrome 
should never mislead the clinician into careless ap- 
proacli. 

The early diabetic, especially of the adult type, usu- 
ally responds to the regimen of mild dietary' restriction 
because the disease has been treated sufficiently early, 
at a time wlien the insulinogenic mechanism can still 
respond to a reduction of the burden by- complete re- 
versal or at least partial functional recovery- of the 
islets. Beta-cell degeneration has not y-et progressed 
to that irreversible state of diabetes ultimately en- 
countered in the average diabetic who has been grossly 
and persistently ill-managed in the early stages of bis 
disease. 

How shall one approach actual treatment of the 
diabetic patient? It is obvious that'with all the variables 
every patient must be individualized. Handelsman (63) 
has presented a very- satisfactory generalization of the 
problem of classification which will serve as a predic- 
tion of what results may- be anticipated. In the final 
analysis, however, each case is a law unto its^f ^ 2 nd 
should be exposed to the method of therapeutic "trial 
and error.” 'The diet should insofar as is possible be 
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sufficiently flexible to fit into the tastes of the patient 
so long as his food habits have not been too flagrantly 
in error. In most instances, however, it will be ex- 
pedient for the patient to change estal)lished hai)its and 
"eat to live” rather than “live to eat.” 'J’he good dial)eiic 
diet is physiologically sound. 

The early j'uvenile diabetic — usually tlie typical pitui- 
tary type of the disease — should, regardless of age, be 
treated in the vigorous classical manner covering the 
principles above outlined, the medical attendant de- 
manding as complete blood and urine sugar-control as 
can be accomplished. 'I'lie perfection (68-69) of Boyd 
and Jackson (64) can rarely be attained in clinical 
practice, but these ideals should be aimed at, for the 
juvenile is reversible, if at all, only in the early stages 
of his disease. “Time is of the essence" in these (32) 
patients, and a relatively short period of free-diet and 
unremitting hyperglycaemia can establish a state of 
irreversibility (the Lukens’ cat subjected not only to 
pituitary influence but to an unremitting glycaemia as 
well — the cat will not develop the disease without 
liberal diet). The “liberalists” completely “miss the 
boat” in this type of case. 

The obese adult type of diabetic patient on' the other 
hand obviously presents a milder type of disease. The 
margin of safety is greater in these patients. A 
blundering management over a considerable period of 
time will frequently not preclude a considerable degree 
of late reversibility. That this is true is frequently 
demonstrated by the victim of free diet who has had 
his disease sufficiently long to aquire one or more of 
the complications but who on rational therapy will 
nevertheless promptly come under complete chemical 
control (alas, often “after the horse has run away”). 

The adult type of diabetic should be treated only 
sufficiently vigorously to get his disease under reason- 
ably complete chemical control, usually an easy chore. 
He may require insulin in the early stages of treatment 
but he will frequently (in 50%) if properly treated be 
able to reduce his e.xtrinsic insulin needs to zero un- 
less complications supervene. While the margin of 
safety in this type of diabetic is usually wider than in 
the early juvenile type, free diet can ultimately 
establish irreversibility of the diabetes with progressive 
insulin needs even in this type of the disease. 

The diagnosis of irreversibility in a given case can 
be made only by “trial and error” of therapy vigorously 
applied. This state of irreversibility once established 
represents “end-organ” iailure, .structural nr functional, 
or both. It is analogous, as Mosenthal (65) has so 
aptly pointed out, to the finished product in Alloxan 
diabetes. It would seem unwarranted in the fully 
established state of irreversibility to insist on the me- 
ticulous chemical control demanded of patients still in 
the reparable stages of the disease. Ricketts, (34) how- 
ever, has sounded a note of warning in reminding that 
the innocuousness of hyperglycaemia from the stand- 
point of complications has not yet been proven, and 
• the conscientious doctor must, therefore, still "play 
ball” and not surrender to the extremes of hypergly- 
caemia. 

In the over-all picture there are encountered in the 


essaj'ist's experience in the Brooklyn Hospital Clinic 
approximately Tour (jercent of jjresumably early dia- 
becics in whom despite the most meticulous dietary 
care and insulin management, one cannot establish ade- 
quate chemical control. These four percent of patients, 
tor the most part insulin-supersensitive juvenile types 
of diabetes, are the so-called "brittle cases” in whom 
adequate insulin administration results in extreme 
fluctuations between dangerous hypogljxaemia and 
marked hyperglycaemia — a state of instability incom- 
patible with normal existence either for the patient or 
for his medical attendant. One reluctantly but advisedly 
surrenders these patients to a more liberal type of 
management, sacrificing thereby almost all hope for 
any degree of functional recovery as this is measured 
by reduced insulin needs. Ilovvever, in the other ninety- 
si.x percent of cases it is unconscionable not to give the 
patient an opportunity to approach a more normal 
physiology, even to do without exogenous insulin if 
at all possible. Since “trial and error” lias proven to 
be the only certain method of determining which 
patients will fall into the four-percent category, it is 
incumbent on the medical attendant to initiate con- 
servative treatment in all cases and vary this in ac- 
cordance with e.xpericnce. With few exceptions all 
patients in the Brooklyn Hospital Clinic are placed on 
a carefully planned dietary prescription involving initial 
mild caloric restriction (25 Cal. per K. at their tabu- 
lated normal weight) and insulin adequate to attain a 
satisfactory slate of chemical control. Initial carbohy- 
drate ingestion hovers between 100 and 150 Grams 
daily (a relatively non-stimulating or “resting” allow- 
ance). Liberal protein maintenance is established be- 
tween 75 and 125 Grams daily. Fat is given only in 
sufficient quantity to maintain a nutritional intake 
which is just at or very slightly (45 to 90 G.) below 
the theoretical minimal requirements for that individual 
at rest. As soon as the “before meal’ glycosuria has 
disappeared, carbohydrate is stepped-up at the expense 
of fat, maintaining the caloric value of the diet at a 
constant level. The scales and sense of well-being of 
the patient are the best criteria for adequacy of calories 
which are progressively increased to meet the patient’s 
needs. At no time is the diabetic permitted to vary 
more than one pound in a week, whatever may be his 
sense of well-being, since a loss in excess of this 
represents excessive daily mobilization of body fat. 
On the other hand, a rapid gain after rebalance of 
body fluids represents excessive superalimentation in 
the diabetic. Complete control of the “before meal” 
glycosuria is the signal for raising the carbohydrate 
intake to a more “stimulating” level, 150 to 250. Grams. 
This is done at the e.xpense of the fat, maintaining 
calorics at the same level. One is thereby forcing the 
patient into a desirable obligatory carbohydrate me- 
tabolism at a time when he has demonstrated an ability 
to negotiate this carbohydrate. Insulin efficiency im- 
proves as is indicated by the progressive increase in 
dietary carbohydrate without commensurate increased 
insulin administration. 

Emphasis is placed on the ante-cibal urines being 
maintained sugar-free. It is understood that with the 
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higlicr carbohydrate values of the diet there may he 
a transient post-prandial spill-over, analogous to that 
of an exaggerated alimentary glycosuria. Such .spill 
is not prejudicial to imjjroved carbohydrate tolerance 
provided there are phases of complete recovery before 
the next meal and especially conijilcte recovery to 
normal glycemia thru the night, the post-absorptive 
period. Nocturnal glycosuria is not countenanced under 
any circumstances in the reversible diabetic patient {e.x- 
cessive gluconeogenesis). W^ith adefjuate complete re- 
covery phases, the transient brief periods of hyper- 
glycaemia are compatible with improvement in carbo- 
hydrate tolerance and improved insulin efficiency — 
both of which are readily' measureable. In fact, such 
controlled blood-sugar fluctuations are in themselves 
probably more conducive to improved function than 
is the deliberately attained flat 24-hour curve (66). 
Recovery phases must, however, be insisted on, lest the 
clinical diabetic become analogous to the laikens cat 
with progressive islet _ degeneration under persistent 
hyperglycaemia. (31-33). 


CONCLUSION 

U'hile hyperglycaemia ]wr sc has never been proven 
directly to cause a single one of the more grave compli- 
crmoris of the disease, glycaemia is the onlv real yard- 
stick to measure tlie adequacy of control of' the disease 
It IS much III the .s.ame category as blood urea in the 
uremic state. Urea is presumably harmless. Unfortun- 
ately, tlie same cannot be said of hyiierglvcaemia. 
Persistent hyperglycaemia is destructive of the “end- 
organ” in carboliydrate metalxilism. When one fails 
to recognize t}u.s principle, be is .surrendering to the 
very pathology which it has been his challenge to cor- 
rect. Ife may wishfully, if misgivingly, herald as satis- 
factory the nutritional state and sense of welMx-ing 
of his jiaticnt ; he has iiowever, sacrificed everv ves- 
tige of potential improvement in the patient’s' own 
intrinsic insulin mechanism; he has often converted 
his patient into an irrevensible diabetic with heavy and 
increasing insulin need.s. Let it not be .said that the 
medical attendant thru jiaths of lessened re.sistance has 
deliberately created this state of irretrievable failure. 
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DISCUSSION OF DOCTOR GEORGE ANDER- 
SON’S PAPER BY MILTON B. HANDELSMAN. 

■ LONG ISLAND COLLEGE HOSPITAL. 
BROOKLYN, N. Y. 

T his presentation by Dr, Anderson should fulfill 
a need long felt by those who are teaching the 
problems involved in the management of diabetics. We 
have been given no simple formula to cover every case 
of diabetes. The author, instead, has presented us 
with broad principles that place in proper perspective 
the problems encountered in practice every day; he 
has shown how these principles can be applied practi- 
cally with due regard to each individual patient’s need. 

In the opening of the paper, we heard a clear ex- 
pression of what should he our aims in treatment. 
With due regard for exceptions that are known to be 
benefitted by a mild hyperglycaemia, it is demanded 
that we maintain our diabetic patients without glyco- 
suria and hypergij'caemia yet not at the expense of 
poor nutrition. Although these rigid criteria have been 
considered unnecessary by some, our e.xperience leads 
us to concur in Dr. Anderson’s demands. A jirogression 
in the diabetic state occurs if there is an excessive 
continuing demand for insulin and this progression is 
one that has practical clinical significance. We first 
met this problem in 1934 when the clinic in the Long 
Island College Hospital was reorganized. At tha,t 
time, we were in the process of changing the dietary 
regimen of all patients from high-fat low carbohydrate 
diets to low-fat, higher-carbohydrate diets. For the 
most part we found an amazing “recovery” of glucose 
tolerance that was generally reported by all workers 
when such dietary changes were brought about. How- 
ever, there were "failures” in whom tolerance for 
carbohydrate was not improved and in whom the 
change to a diet with higher carbohj'drate content 
necessitated considerably increased dosage of insulin 
despite the reduction of the dietary fat content. A 
study of these failures showed predominately three 
groups: (1) obese patients, originally mild, who had 
had their diabetes for over ten years and bad remained 
obese all of the time ; most of these were the known 
“cheaters.” (2) The young adults between the ages of 
20 and 60 years who were thin at the onset of the 
diabetes and who had had the disease for over 10 
years and (3) several of the “labile” adolescent 
patients. Again, later, when protamine zinc insulin was 
introduced, we met with more “failures.” It was 
generally recognized that it was much simpler to com- 
mence treatment with this insulin in a new patient 
than it was to change a patient who had been receiving 
regular insulin for many years over to a regimen with 
the long-acting insulin. In the latter, the most .bizarre 
mixtures of insulin reactions and hyperglycaemia with 
gljfcosuria occurred, necessitating in some a return 
to the multiple doses of unmodified insulin. In our 
studies, the “failures” again fell into the same class of 
patients mentioned above as showing an apparent fixed 
pattern of decreased carbohydrate tolerance when diets 
were changed. The “failures” encountered when new 
and better modalities of treatment were introduced, 


in our e.xj)erience, occurred in ])atients in whom there 
had been a progression in the diabetic condition, and 
%vho finally arrived at a stage where there seemed to 
be a loss of the patients’ own homeostatic mechanism 
of carbohydrate regulation. The total loss of this mech- 
anism is probably the cause of the lack of response to 
external changes in the diabetics who have neglected 
treatment or who have been improperly treated for a 
ioiiff time. This can occur in patients who need only 25 
units of insulin a day as well as those who require 
as much as 100 units. 

It must be pointed out that this homeo.static con- 
trol is not lost in most' well treated diabetics; in fact 
it can even be found in severe cases receiving large 
doses of insulin. Clinically it can be recognized when 
a diabetic who has been well controlled goes to an oc- 
casional banquet where he will eat excessively and yet 
find no recurrence of glycosuria or hyperglycaemia the 
next day despite the fact that no extra insulin is given 
Or it is seen when a well controlled diabetic contracts 
a severe cold with fever and yet does not spill glucose 
or acetone in the urine on the same diabetic regimen. 
Recently, \ve attempted to show that the glucose-regu- 
latory effect of insulin administered to a diabetic is 
more or less determined by an ability retained iw the 
patient himself to maintain good glucose homeostasis. 
The administered insulin gives a glucose-regulating re- 
sponse dependent on the type of diabetes which the 
patient has. Tlius, there are diabetics who are easily 
“controlled” and there are others in whom it is almost 
impossible to obtain a satisfactory physiological level 
of control since ambitious insulin therapy usually pro- 
duces wide swings frcjm hyperglycaemia to hypo- 
glycaemia. 

Dr. Anderson has pointed out the experimental and 
clinical evidence that allows planning to prevent the 
conversion of a simjde diabetic into a difficult case, 
namely that in the patients with early diabetes we 
must decrease any existing demand on the pancreas 
to secrete excessive amounts of insulin and thus pre- 
vent a total collapse of the patient’s insulinogenic 
mechanism. The insistence that treated patients keep 
the urines sugar-free and the idood sugar at a normal 
level serves two purposes : ( 1 } it insures “rest” for the 
pancreas inasmuch as hyj)erglycaemia is known to 
stimulate the pancreas to secrete insulin and (2) it is 
an indicator that other factors which have beeen e.x- 
cessively demanding insulin, ane under control. 

The latter point is well illustrated, as Dr. Anderson 
pointed out, in the adult obese group of mild dialtetics 
which form about 60% of the diabetic population in our 
clinic. When these patients are treated soon after the 
disease manifests itself, reduction in weight by means 
of low caloric diets invariably leads not only to a dis- 
appearance of glycosuria and In’perglycaemia but also 
to a remarkable return of ability to consume carbohy- 
drate. Although this has been known to clinicians since 
the studies of Rollo in the IStli century, only recently 
has it had satisfactory explanation. Stettin has shown 
tliat insulin is required to form large fat stores from 
carbohydrate foods; thus obesity is probably main- 
tained in a patient at the expense of a heavy dmand for 
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insulin. A restriction of food, halting thi.s proccs.s of 
fat-formation, should decrease tlie demand for extra 
insulin and allow the overstrained pancreas to maintain 
its reserve strength. 

'I'lie ease with which obese adults can he treated 
and controlled when seen early stands out in contrast 
to the difficulties met in tho.'-e who have neglected 
management for many years and then later apply for 
treatment. In the adult, this time interval is long, 
probably ten years or over. Dr. Antlerson's plan of 
treatment for these patients is sufficiently liberal after 
the original period of malnutrition to allow them to 
live both comfortablj' and hapinly fluring that time 
while itreventing a “progression of the diabetes’’ with 
its difficulties as mentioned above. 

In the adolescent diabetic and in young active adults 
with diabetes, other physiological factors come into 
play. Agjijj}, ri-cait pbrsioIogiaiJ .studies siwn- that the 
insulin demand is great in these states. For instance, 
the e-xperimental work of Young suggests that the 
growth process stimulated by the anterior pituitary 
demands insulin for adequate development. IVe should 
thus suspect that ])hysioiogical growth seen in jauing- 
sters might impose a strain on a pancreas with low 
reserve capacit]’; this fact has been clinically substanti- 
ated by Prisilla White, who pointed out that diabctc.'. 
in childhood most often manifests itself after a period 
of accelerated growth, Evans and his coworkers have 
collected evidence that insulin is required tor the pro- 
tein anabolism induced by the anterior pituitary hor- 
mone, adding another probable factor of increased 
demand for insulin in childhood and in young adults. 
We have as yet no idea sis to how much insulin is 
required for these physiological jtrocesses, but we can 
see the wisdom in Dr. Anderson’s advise that for these 


diabetics, diets ob.scrving the classical laws of nutri- 
tion be given with adeiiuate insulin coverage. Manv 
young diabetics when discovered early and treated 
promjjtly arc not severe as is generalh- thought. The 
large ntimber of unsuspected mild young diabetics 
newly discovered by the .Selective Service Board sug- 
gets that we have been diagnosing our juvenile dia- 
betics too late. Neglect in treatment in the juvenile 
diabetic leads to a far more rapid progression and 
increased severity of the disease than is seen in adults, 
Uarly treatment of the mikl (jatient with insuUn can 
prevent this progression in many patients. The main- 
tcnce of sugar-free urines and a normal blood glucose 
is the only waj' one can be sure that one is “sparing 
the patient’s pancreas” or by giving a sufficient dose 
exogenous insulin for normal growth and protein ana- 
bolism as well as for the maintenance of the hepatic 
blood sugar regulating mechanism at a normal level. 
VtiforUinatcty intcrcurrcnt infections, fractures, aci- 
dosis etc., can undo the good work accomplished by 
good regulation and lead to a rapid progression of the 
disease, but this should not lead to a fatalistic attitude 
that it therefore docs not pay to treat the early cases 
vigorously. Certainly. 'I'olstoi’s demonstration that 
severe diabetics can be ke])t with P.Z.I. in adequate 
nitrogen balance dc.spilc glycosuria has given us more 
courage in treating in a more lax fashion the patients 
who have already progre.sscd to the severe labile stage. 
\Vc must recognize that for most of these patients we 
can accomjtlish little more even when we observe rigid 
standards. 

In closing, I must state that Dr. .Anderson’s remarks 
concerning the prevention of arteriosclerosis in dia- 
betes l>y treatment summarizes the .situation; we must 
withhold oj)inion until we know the cause or causes of 
arteriosclerosis. 


Book Reviews 


Concise Chemical and Technical Dictionary. Edited by 
H. Bennett. $10.00, Pp. 1055, The Chemical Publishing 
Co., Inc., Brookl}'!!, N. Y. 

This valuable reference book contains 50,000 defi- 
nitions and deals with terms used in chemistry, metal- 
lurgy, pharmacy, plastics, physics, mineralogy, elec" 
tricity, engineering, etc. Naturally it contains many 
medical words and biological nomenclature. Apart from 
those actually engaged in the lines mentioned, this 
dictionary is very valuable to anyone whose reading 
spreads over into these fields. Today, even the large 
general encyclopediae fail us, and we need a set of 
special dictionaries to keep up with the specializations 
of our age. 


Narcotics and Drug Addiction.By Erich Hesse. ($3.75). 
Pp. 219. New A'ork, Philosophical Library, 1946. 

T'hc author writes that he has endeavored to convey 
a jjharmacological-to.xicological knowledge and a gen- 
eral outline of the medical significance of narcotics and 
stimulants. In a readable style he outlines the various 
properties of the major narcotics and of stimulants 
such as coffee, tobacco, alcohol, mate and cola. Empha- 
sis is placed on the problems of addiction. Prohibition 
without dissemination of knowledge about the dangers 
of indulgence is bound to be a failure. While the boo' 
will be found quite useful, especially as a source of 
some European literature, there are several question- 
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able statements whkii arc passed off as facts. For in- 
stance, a pharmacologist who spent some time in 
Oceania told this reviewer that in his opinion the 
chapter on intoxicating pepper or Kava-Kava contains 
an account of the action of the drug which is entirely at 
variance with its known properties, ^i'lie deleterious 
effects of over-indulgence in some of the alkaloids are 
properh' emphasized but unfortunately the author fakes 
a crusader's attitude towards the eradication of all 
stimulants used in everyday life, such as alcohol and 
tobacco. 

Dietotherapy. Clinical Application of Modem Nutrition. 
Edited by iMichael G. Wohl. l^p 1029, Philadelphia, 
\V. B. Saunders Co., 1945. 

This volume, consisting of 44 well-written chapters, 
is the cumulative effort of some of our foremost nu- 
trition scientists and clinicians to write an authoritative 
and uj)-to'date discussion of every aspect of nutrition. 
While success is not entirely theirs, the authors have 
certainly produced a book to be read profitably by re- 
search workers and jihysicians alike who have anything 
at all to do with nutritional problems. The material is 
well-chosen and divided into three main sections: nor- 
mal nutrition, nutrition in periods of physiologic stress 
( such as during pregnancy, in infancy and old age, in 
athletes, etc.), and nutrition in disease. Thruout. the 
various contributors, of whom there are 58, have kept 
their discussions anchored to a physiologic basis so 
that cook-book rule-of-the-thumb accounts are j)res- 
ented in almost the absolute minimum amount. Each 
chapter ends with an extetisive bibliography, aiding 
those who wish to pursue particular questions down to 
the earlier work. The inde.x is excellent and certainly 
most helpful. (So many books have been published re- 
cently with a I'joorly prepared inde.x ! ) A number of 
useful and practical appendices pertaining^ to caloric 
values, vitamin and mineral content, etc. of different 
foods and edibles are included. Doctor Wohl and his 
contributors are to be complimented on producing a 
volume which should fill a gap on many a doctor’s 
bookshelf. 

Practical Physiological Chemistry. By P. B. Hawk, 
Ph. D.. B. h. Oser, Ph. D. and W. H. Summerson, 
Ph. D. Pp. 1323, Twelfth Edition, $10.00. The Blaki- 
ston Company, Philadelphia and Toronto, 1947. 

“Hawk’s Practical Physiological Chemistry” is an 
old standby familiar to most medical men who were 


formerly medical students. It has grown in volume 
during the past thirty years, has added two new authors, 
but remains the eminently useful book which combines 
theory with laboratory practice. New subjects covered 
in this Twelfth Edition include the polarograph, iso- 
topes, “sulfa” drugs, metabolic antagonists and anti- 
biotics, the W’arburg tissue-slice technique, photometric 
analysis, and the newer vitamins. The book is ideal for 
the medical student. Incidentally, the format is attrac- 
tive and the binding very sturdy and can be cleaned 
with soap and water. 

Le Diabele Et Sa Pathogenle. \iy L. Ambard., Masson 
et Cie, Paris, 1947, 240 fr. 

This is a good review of diabetes which devotes pro- 
portionate space to etiology, pathology and treatment. 
The enzyme theory of diabetes receives considerable 
attention, 'rreatment with old insulin and those of 
slow absorption parallel present practices in the U.S.A. 

Experiences With Folic Acid. By 'Pom D. Spies, M.D. 
pp. 110, ($3.75), The Year Book Publishers, Inc., 
Chiaigo, Illinois. 

Dr. Spies has provided a detailed and very interest- 
ing account of his own important and fruitful re- 
searches on the anti-anemia effects of folic acid which 
he refers to as “the newest member of tlie vitamin 
family”. Folic acid acts as a specific in curing the 
macrocytic anemias (pernicious anemia, sprue, nutri- 
tional anemia, pregnancy anemia, etc.) although ap* 
parent]}’ it has no effect on the neurological changes in 
Addisonian anemia. Spies’ work was and is character- 
ized by great detail work in the diagnosis and very 
extensive clinical trials of therapeutic material. He re- 
gards folic acid as probably a part cf an enzyme 
system, but in the case of persons with Addisonian 
anemia, their bodies seem incapable of utilizing folic 
acid if it is fed to them as a constituent of some other 
substance. Apart from its practical value as a guide 
to folic acid therapy, this monograph is an excellent 
review of the macrocytic anemias, and is highly recom- 
mended. 

Book Received 

The Pharmacopoeia of fhe Unifed States of America. 

Thirteenth Revision. Pp. 957, Mack Publishing Com- 
pany, Easton, Pa., 1947. 
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CLINICAL MEDICINE 

Bowf,l 

Mallenlorf, L. C. a.no Bovei.aci;, \V. K.il.Aisr.k- 
raiit ija.tiric mucosa and fuiiicrcalic tissue in bleediiuj. 
(Meckel’s diverlictilum.) Proceed. .Staff .Meet. Mayo 
Clinic. T. 22, /I, 53, Prh. 5, 1047. 

Mtvkel’-s diverticulum, though not occurring fre- 
quently. can give rit>e to comple.x and unusual clinical 
nymptoni.s, usually when aherrant or hctcrotopic tis.stie 
IS present in the ch'vcrticuliiin. Aliout one ([uarter of 
the people with diverticula show symptoms and the di- 
verticulum OCCURS in almiit 2 to 3 per cent of the 
general population. 

The commonest clinical picture is jienodic houts of 
severe intestinal bleeding with or without pain. In- 
volvement of intestinal loojis around the diverticulum 
gives rise to acute obstruction. Symptoms of acute ap' 
pendicitis are common. 

Heterotqiic tissue was found in 27.6 jier cent of 150 
cases with .Meckel's diverticulum that came to autopsy. 
Gastric mucosa is present in about IS per cent of all 
cases hut in cases showing clinical symiitoms the inci- 
dence may lie as high as 60 to 70 jier cent. Pancreatic 
and duodenal tissue each occur in alxiut two jier cent 
of all divertiaila. — W. D. IJeamer. 


Monat, If. A. A.ND Batzu, j. H. Jk. : ( The sic/nifi- 
cance of Hanger's tost (ccphaliu-cholcstcrol floccula- 
tion test) in disorders of the stomach and colon. U. S. 
Kami Med. Bill., v. 46, />. 1568, 1946. 

Monat and Batzh studied two groups of patients 
with gastro-intestinal di.sturhances by cejihaliii flocai- 
lation test to determine latent liver damage. In the first 
group 41'/' of 27 patients with chronic gastritides and 
ulcers had a piisitive Hanger’s te.sl with 2 plus as the 
highest indiviiual record. The second group was a 
lower bowel froup and was subdivided as follows; 
7 of 8 ulcerative colitis cases or 87‘'-';» were positive 
with 3 plus as the highest record; 3 of 5 lower bowel 
infestation wiii either Giardia lamhlia. Is, Xana, and 
E. coli, were positive for a percentage of 60; there 
were 21 cases Df non-specific diarrhea, mostly jisycho- 
somatic of over 2 3-ear.s duration with 14 or Odyp/'r 
positive Hange’s; and of 12 patients with amebiasis 
without obvioiB liver abscess 10 or 83'''i"'^ were 1 langer- 
Test positive. 3he authors call attention to the higher 
liver involvemeit in large bowel disturbances than in 
stomach and snail intestine. The suggestion is offered 


that the colon is possibly ctjnceriied with nitrogen 
metaLolism and its iinlmlance Iw disease is reflected in 
damage to the liver.— *j. M. Waldron. 

Amount 38 ortho]iedic controls 5 or 18'/ were positive. 


Fai.ni;. j, K. : Intestinal olistruclion. Interne, v. 13, 
^ 120. March, 1947. ‘ 

Ibis is a brief review of the subject. Hernia and ad- 
he.sive bands are tlie nio-t common causes of intestinal 
obstruciitiii in this coimlry, while intussusception ap- 
pears as the most common in Japan. Waiiger.-teen’s 
clinical and jiathological classification of intestinal ob- 
struction is presented. Treatment consists of relief of 
distension by ticcomiiressiou, restoration of fluid and 
electrolyte balance, administration of blood when shock 
is impending and release of the obstructing incclianism. 
The rclea.se from distcn.sioii by continuous aspiration 
may reduce etlema and frequently relieve the obstruc- 
tion without the necessity of operation. However, re- 
currence of the obstruction is likely. — I. M. Theone. 


Si.Mi’So.v. (J. G. ; Acute appcndicilis in the aged. 
Unt. Med. J., V. 2 />. 'I86. 1946. 

I'liis symptomatology of acute appendicitis in (la- 
tieuts past the fiftii decade is somewhat different from 
that in younger people. J’ain is generalh' present but 
is not well localized. The pain is milder than in younger 
patients but becomes severe when peritonitis is present. 
A slight fever may he present, father well-recognized 
sc'mptoms noted in jounger patients with apiiendicitis 
arc usually absent. These include nausea, vomiting and 
rapid pulse. Teudeniess and rigidity as well as the pain 
shown on rectal e.\amination are usually absent or only 
present to a moderate degree. 

In consequence of the absence of many of the well- 
defined signs and symjitoms associated with ajipendi- 
citis in the younger age groups the elder!}' patient oi- 
ten is not recognized as being ill until peritonitis has 
set in. At this stage the mistaken diagnosis of intestinal 
obstruction is usually made. From 1 to 2 per cent of 
the cases of acute peritonitis occur in patients past 
sixty years. — F. E St. George. 

Dolkart, R. F3., Denti.ev, M. and Barrow, L.L 
.Management of the irritable boxeel syndrome. Ilhiiots 
Med. J.. xj. 90, />. 287, 1940. 

The paper reports on 29 patients of a large series in 
whom complete medical studies were done. All subjects 
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had constipation and experienced abdominal distress. 
One ])atient had divcrticiilosis, one had a duodenal 
diverticulum, two showed evidence of healed peptic 
ulcer, and the remainder were rocntfjcnologically neg.a- 
tivc. 

Saline cathartics, dietary measures, hydrophilic inu- 
ciloids and hydroj)hilic gums were compared for effec- 
tiveness to bring about more normal bowel habits. P.syb 
lium muciloid was found the most effective, liiven this, 
however, should not be given when lesions reacting 
unfavorably to bulky stools are ])resent. Other medica- 
tions. such as saline cathartics and liriuid petrolatum, 
.are distinctly undesirable, particularly if taken over a 
long period of time. \o one substance b_v it.self may 
be considered as, a substitute for good principles of 
bowel management but the hydrojihilic muciloids come 
closest in being of important value as adjuncts. Regu- 
lar bowel habits and aderiuatc fluid intake must be 
stressed. — F. X. Chockley. 

Pancrbas 

Mor.A.VDKR. D. W. AND PjI-i.i.. Iv T. : Rclalioit of 
clinlcli'hiasis to aciilc liemonhaf/lc pancreatitis. (Arch. 
Pathol., V. 41 , p. 17 . 1946 .) 

Necropsy records of 41.3,3.3 people were studied, ft 
was noted that acute pancreatitis in the absence of 
gallstones had been rei)orted in 66 per cent of the 
men and 33 per cent of the women, so that gallstone 
formation is not essential to acute pancreatitis. How- 
ever* since gallstones occur about 6 times as frequently 
in cases of acute pancreatitis than in non-pancrcatic 
disease.- the authors conclude that some causal relation 
exists between the two. — M. Stilying. 

KENNTtjy, R. L. Cvstic fibrosis of the pancreas. 
(Nchra.cka Med. 3l' p. 493. 1946.) 

The etiology of cystic fibrosis of the pancreas is not 
clear though both an infectious basis and a mechanical 
basis have been suggested. Respiratory symptoms, such 
as a hacking or paroxysmal cough, is ]rresent in all 
cases before the third j'car and in about half of the 
cases shortly after Ijirth. A croupy cough with rales 
suggesting laryngeal and jjulmonary involvement is 
heard. The child becomes often dy.spneic and cyanotic. 
The fingers become dubbed. 'I'lic abdomen becomes 
distended and the thorax raised because of emphysema. 
1'he stools arc both frequent and voluminous. The 
feces arc bulky, frothj', oily, and light colored, sugge.st- 
ing large quantities of undigested fat. In .spite of a 
large food intake the child fails to gain weight. 'I’lic 
commonest mistaken diagnosis is that of coeliac dis- 
ease from which the condition can be differentiated 
only by numerous clinical laboratory examinations. 

The disease is characterized by a loss in ability to 
digest and absorb proteins and fats and by a marked 
vitamin A deficiency. 'J'hc diet therefore should consist 
of predige.sted protein (amino-acid mixtures), carbo- 
hydrates, and .some . fats. T,arge doses of vitamin A 
should be given intramuscularly. Pancrcatin is ad- 


ministered at meal times. The broncho'pulmonary in- 
fections have been treated with penicillin and inhalation 
of penicillin vapors. Of 28 children, 18 died. All were 
under 7 years of age, most of them were under two 
years of age. Improvement was shown by some with 
the treatment but recovery has not been attained. 
— M. Stilyung. 

River akd Gau.beadder 

tJvw.ATERS, l£. G. L.: Anatomical changes In the 
Hvcr after trauma, t Clinical Scicnco, v. 6, p. 19. 
1946.)' 

The author has presenterl. from the material of 42 
cases, an account of the anatomical changes found in 
the liver following crush injury, severe fracture and 
several other types of trauma. These findings are cor- 
related with the functional aberrations during life. 

high j)roportion of cases showed necrosis of the 
centra) anrl mid -zonal cells of the lobule, which histolo- 
gically ap])cared to date from the time of the injury, 
.Necrosis occurs usually in the most severely injured, 
judged by blnofl pressure readings and the amount of 
transfusion fluid given and probably re.sults from re- 
s' ricted blood and oxygen .sui)ply to the liver. .Necrosis 
was seen more often in the left lobe and is explained 
by differences of blood sujiply from the surrounding 
()ortal tracts. Mitoses were seen only in those patients 
who died six days or more after injury, but not in those 
dying before this time. — Joseph .Medoff. 

M'ood. D. a.; Pathology of acute epidemic hepatitis: 
early stages, (.dreh. Path., v. 41, p. .34.3, 1946.) 

Reports on ten Ratal ca.ses arc given. Of these, 6 
patients had received wounds 3 to 4 months earlier so 
that the\' may have had '‘homologous serum jaundice" 
rather than the probably separate entity “acute epi- 
<iemic hcj;atitis." .Ai)f)arcntly both diseases arc due to 
the same virus and differences in incubation periods 
are determined by the route of infection. Eight of the 
jiatients died within 2 to 10 days of onset of illness. 
.Acute yellow atrojdiy was seen in all livers. On the 
.second flay of illness the liver cells were swollen and 
detached I)ut by the 10th day most of the cells were 
autolyzed and the debris had been removed.- Lympho- 
cytic and monocytic inflammatory reactions were shown 
chicflj' during the earlier stages of the illness. The 
spleen and regional lymph nodes were enlarged with 
frequent necrosis in the s])lenic Malpighian bodies and 
lymph nodes. Patients living less than ten days showed 
almost no nodulation of the liver. — G. Klenner. 


PaTKk, a. J.: Use of xn'tamin B complex in treat- 
ment of cirrhosis. (New York .State J. Med. v. 46, 
p. 2519, Nov. 1946.) 

The etiology of Laennec’s cirrhosis is still unsettled 
but there is much evidence that it arises on a nutritional 
basis. The di.sease is not always chronic but may de- 
velop within a short time of several months. If medical 
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treatment is undertaken early there is a good cltanre 
for recovery. Jaundice, asciteis, splenomegaly and vas- 
cular spiders are evidence of an advanced stage of the 
disease. Treatment of 124 patient.s in the decompe/i.ca- 
ted stage was undertaken. Bed rest, restriction of .salt 
intake, dritiking of about two litcr.s of fluids daily and 
a high calorie diet were tried. Protein intake was high 
while fat and carbohydrates were moderate. Crude 
r'itamin B comple.v preparations and large doses of 
brewers yeast were given. Distinct signs of clinical 
improvement were noted in 51 of the patients. 

— G. Klcnner. 


Sterx, K. TvftuRST, J. S., ANTI Asko.vas, A. B. : 
Note on hippiiric arid synilicsix- in senility. (Am. }. 
.Med. Sci., V. 212. p. 302, )946.) 

Quick’s intravenous test was used on 3 consecutive 
days in senile patients. Ten subjects, 4 of wh(jm had 
anorexia of p.s 3 ’chologic origin, acted as controls. In 
the control series, the output of hippuric acid was with- 
in the accepted normal range in the first and third 
day. On the second da}-, when glycine was given he' 
fore the sodium benzoate injection, the hippuric acid 
output was normal in 5 cases and high in one. The 
anorexia cases showed either an increase or a decrea.«c 
when glycine was given : otherudse the test u-as normal. 
In the senile patients the initial hippuric acid output 
was low in 10 cases, and was increased in 9 of these 
by the addition of glycine. The authors concluded that 
inpaired benzoic acid detoxication by the liver in old 
age was due to impairment in provirling adequate gly- 
cine for the proce.ss rather than to impairment in the 
conjugation process. — M. H; F. Friedman. 


Ulcer 

Vinci, V. J., .Speight, H. K.. Rei.i.a, L. L.. A.vn 
Buckley, W. E. : Management of peptic ulcers ivith a 
high profeht, high caloric diet. ( Connect. Med. J. v. 10, 
p. 281, Apr. 1946.) 

A diet of high caloric value and high in protein con- 
tent was employed in ,50 cases of pejitic ulcer. Nine of 
these cases were considered for surgery and were 
treated with this diet preparatory to operation. The 
caloric value of the diet was .5,260 calories, and con- 
sisted of 287 grams carbohydrate, 275 grams protein 
and 168 grams fat, .Supplcmentan- feedings of strained 
cooked cereals and soft-boiled egg brought the total 
calorie intake to 4,078. The patients were kept at 
complete bed rest. 

Nineteen of the patients responded well. Sympto- 
matic relief was prompt and ulcer healing was noted 
by X-ray in 18 to 21 days. In the nine patients given 
the diet before operation it was found that tissue edema 
was reduced, surgery was less difficult and the post- 
operative convalescence greativ accelerated.. 

— D.A.Wocker. 


Fischer, A., Clagett, O. T., and MacDox.\ld, 
J. R.; Coc.vi.stcnt duodenal ulcer and gastric malig- 
nancy. {Surgery, v. 21, p. 168, Peh. 1947.) 


Forty eight patients having proved coexistent lesions 
were seen at_lhe -M.ayo Clinic between June 1911 and 
January 1945 inclusive. 4'he criterion for the presence 
of a duodenal ulcer n-as it.s observation at operation or 
necrop.S}-, not by rocntgenographic demonstration. The 
carcinoma of the stomach was verified histologicailv 
c.xcept in four instances, 'riiere were twelve other cage's 
in which the presumptive diagnosis of both lesions 
coincidentally present n-as made but not {moved by 
•surgical cx[)loration for example. During this period, 

1.5.000 patients with carcinoma of the .stomach and 

45.000 with duodenal ulcer were seen, as well as 600 
with coexistent duodenal and gastric ulcers. Thus the 
rate of coexistent duodenal ulcer and gastric malignancy 
is 1 in 9.58 or 0.1 ]ier cent. The average age was 52.9 
years, thirt}--nine were men and nine were women. 
Roentgen diagnosis of Iwth lesions was made in twenty- 
two of forty-six cases. Twelve patients were alive five 
years after the diagnosis was made. .-Xnd two of these 
were alive twenty anrl twenty-one years. 


Ulcer 

Gree.vrlatt, j. J,. AND Cohn, T. D. ; Azotemia in 
gastro-intcsiinal bleeding. (Am. I. Med. Sci. v. 211, p. 
565, May, 1946.) 

The blood urea nitrogen is often greatly elevated 
following episodes of hemorrhage from the gastro- 
intestinal tract. This so-called prc-renal azotemia was 
studied in 8 men rvho drank their own blood (citrated) 
drawn from a vein. An intake of 580 cc. of blood by 5 
subjects resulted in no significant changes in either 
blood urea nitrogen levels or renal urea clearance rates. 
However, an intake of 800 cc. of blood by 3 subjects 
resulted in a greatly increased blood urea nitrogen level 
and in a decrease in urea clearance. Plasma protein 
levels and the hematocrit values were decreased. 

Since the increase in blood urea nitrogen was not 
due to the ingestion of a protein (blood) alone, it is 
probable that the renal failure due to shifts in fluid 
balance resulting from hemorrhage is in part rc.sponsible 
for the azotemia. — G. Klenner. 


Bernstein, B. .M.; fiistaminc in the treatment of 
peptic ulcer. ( Rei'. Castrocntcrologv. v. 14, O. 129, 
Peh., 1947.) 

Ninety-two unselectcd patients with gastric, duodenal, 
and marginal ulcers were treated by daily subcutaneous 
injections of 0.3 mg. of histamine phosphate. In addi- 
tion the patients were kept on the usual bland diet with 
frequent milk feedings. Gastric analysis, when done, 
showed in most instances the expected rise in gastric 
acidity. In the group there was one fatality, a woman 
who developed a perforation and hemorrhage. One male 
perforated at onset of treatment, two developed easily 
controlled hemorrhage, and a few had tarry stools which 
did not interrupt the treatment. Sixty-one of the cases 
had complete relief from ulcer pain after the fourth 
injection and a total of 76 were completely relieved after 
tlie tenth. Eight failures were recorded. It is believed 
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that these results indicate the greater importance of the 
vascular origin of the pain over that of the acid-pepsin 
mechanism. — W. D. Beamer. 


Cummins, G. M., Grossmar, M. I. and Ivy, A. C. : 
Healing lime in peptic ulcer. (Bull. U. S. Army Med. 
Dept., V. 6, p. 288, 1946.) 

The authors could find little in the medical literature 
relating to the healing time of peptic ulcers. Fluoroscopic 
and roentgenographic studies at commencement of treat- 
ment and during periods following treatment were made 
in 63 cases of duodenal and 6 cases of gastric ulcers 
among army personnel. The patients ranged from 22 
to 66 years in age, the average being 31 years. 

All patients were kept on the same regimen. Bed 
rest was enforced for the first 3 days and restricted 
activities during the following days. For the first 28 
days the patient was given alkaline powders every 2 
hours during the day and at night if in distress. Six 
ounces of a milk-and-cream mixture were given every 
2 hours during the day for the first 28 days, and later 
only between meals. Special soft diets were given during 
the first 28 days. At first the meals were numerous hut 
small, later they were given only 3 times per day. During 
the first 28 days rincture of belladonna, phenoharhifal 
and vitamin concentrates were given. 

The average time taken for the duodenal ulcer crater 
to no longer become visualized was 40 days, ranging 
from 13 to 230 days. This time of healing could not he 
correlated with the following; duration of ulcer symp- 
toms, age of patient, incidence of recurrence, or size 
of the crater as found at commencement of therapy. — 
John Moffitt. 


SURGERY 

Mai.mon, S. N. and Palmer, W. L. : Gastric cancer: 
laparotomy, rcscclabilitv and mor'.alilv.tSurg. Gvnccol. 
r.-. 83, />. 480, 1946.) 

Resection is the only known effective procedure for 
treating cancer of the stomach. The lower mortality 
and the longer postoperative survival in an increasingly 
greater number of patients attests to the validity of this 
statement. The paper by Maimon and Palmer is an 
attempt to evaluate the figures reported by different 
surgeons, with particular attention paid to a series of 
patients from the University of Chicago institutions. 

From 1927 to 1944 there were 576 patients examined 
who had gastric cancer ; of these 466 accepted the advice 
of having (or not h.aving) an ojieration. Laparotomy 
was performed in 389 or 83.5 per cent of the cases: 
resectafjilit)' was found to he 52.1 per cent in these 389 
cases (or 203 patients). Of the 203 patients having 
resection the sundval rate was 73.7 per cent. 

On the basis of unselected cases, the mortality in 
patients with partial resection was 22.6 per cent prior 
to 1940 and 16.3 per cent since 1940. Autopsy findings 
in patients dying post-operatively showed resection to 
have been complete in 25 per cent of the dead patients, 
in so far as residual carcinomatous tissue could not be 


found. The main cause of immediate death was peri- 
tonitis. 

The authors conclude that surgerj- offers the only 
cure, that palliative resection is worth while, that mor- 
tality rates are decreasing (due to greater surgical skill 
a: d experience, as well as chemotherapy, etc.), and that 
resectability rates are high. However, “the outlook for 
prolonged survival continues to he rather limited." — 
I. M. Theone. 


HeuER, G. J. : Surgical aspects of hemorrhage from 
peptic ulcer. (Ncia England J. Med., v. 235, p. 1T7 , Hov, 
1946.) 

Massive hemorrhage from a peptic ulcer was the 
reason for admission of 337 patients to the hospital. 
Operation during bleeding was performed on 31 patients 
with 9 deaths. There were also 18 deaths in patients 
not subjected to surgery. The fatal duodenal hemor- 
rhage was from the posterior duodenal \rall while the 
fatal gastric hemorrhage was from the lesser curvature 
of the stomach. The prognosis is had for the patient 
if improvement is not prompt when the patient is placed 
under complete bed rest, morphine, blood transfusions, 
and restriction on oral intake of food and fluids. Ex- 
cision of the ulcer and gastric resection gave the best 
results when done within 48 hours from the time 
hemorrhage began. Ligation of the hJnod vessels supply- 
ing the ulcer area was not effective in arresting bleeding 
episodes permanently. Whether surgery should he per- 
formed or medical management alone continued in pa- 
tients whose hemorrhage was controlled by, medical 
regimen is a question to he decided only by study of the 
individual case. — G. Klenner. 


Sweet, R. II. : .'subtotal esophagectomy u'ith high 
intrathoracic esophagogastric anastomosis. (Surg. 
Gynecol. Obstet., v. S3, p. 417, Oct. 1946. 

Radical e.xcision of the esoi)hagus was carried out 
On three patients with lumen obliteration produced by 
chemical burns. In one patient the anastomosis between 
the proximal esophageal stumj) and stomach was made 
as high up as the jugular notch. In the other two 
patients the obliterated region of esophagus was lower 
.so that the anastomosis could he made below the level 
of the aortic arch. The three patients recovered es- 
ophageal functions. The author recommends esopha- 
jjectomy with high intrathoracic reconstruction of the 
e.sophago-gastric junction as superior to external es- 
ophagoplasty. — I. M. Theone. 


Haelatt, j. G. ; Appendectomy by invcr.uon. 
( Permanenfe Foundation .Med. Bull., f. 4, p. 156, 
1946.) 

Often in the course of an abdominal operation for 
some other reason the surgeon may select to remove 
the appendix as a prophylactic measure. Hallett has 
used an inversion procedure successfully in 100 cases. 
The appendix is freed from its attachments and the 
distal end is invaginated into the cecum. The cecal 
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wall is then closed M’ith a single mattres suture. The 
appendix cannot be inverted when it is inflamed nor 
when the lumen is so constricted that invagination is 
difficult. The itrocedurc has the distinct advantage in 
that the bowel is not o]iencd so that contamination by 
bowel contents is avoided. The appendix, deprived of 
most of its blood sujiply during the process of freeing 
it from its mesenteric attachments, .soon .sloughs away 
and is expelled in the stool in about two weeks. — F. 
X. Chockley. 


EXPERIMENTAL MEDICINE 

PHySIOI.OC,Y' 

Furchgott, K. F. and Siiorr, E. : .Soiiircs of rnerpy 
for inlestiml smooth muscle coiilraclioii. (Proc, Soc. 
Exp, Biol. Med., V. 61, p. 280, Mareh, 1946.) 

The effect of certain substances on the restoration of 
the contraction amplitude of smooth muscle strips al- 
lowed to contract in the presence of aerated Krebs- 
Heinsscheit solution was studied. The relative ability 
of these substances to restore amplitude was compared 
to that of glucose. 

Of the substances studied, aceUc acid and pyruvic 
acid succeeded in restoring contraction amiilitude com- 
pletely. The activitj- of other carbohydrate solutions, 
especially those postulated in the Meyerhof cycle, was 
either low or absent. This may be explained by their 
inability to pass cellular membranes. The members of 
the Krebs tricarboxylic acid cycle exerted little restora- 
tive effect, except for o.xalacetic acid. This effect may 
be due to the inability of the cells to decarhoxylate these 
compounds to readily oxidir^ble pyruvic acid. The 
authors feel that tliese results do not support the ()re«cnt 
theories of metabolic participation of the above cycle 
in smooth muscle metalwlism. 

Amino acids exert little effect on the smooth mu.ccle 
and this seems to indicate a lack of ability to deaminize 
the.se acids into their readih- utilizable hydroxy homo- 
logs. Ketone bodies likewise exert little effect. Diacetic 
acid is the only one utilized and that to only a slight 
extent. — J. Moffitt. 


Magee, D. F. ; Some ohscroatious on the pharmacol- 
ogy of the sphincter of Oddi. (Quart. J. Pharmacy and 
Pharmacol, v. 19, p. 38. March, 1946.) 

In an effort to study the pharmacodynamics of the 
sphincter of Oddi, the terminal portion of the bile duct 
of the sheep and ox was isolated and .split longitudinally 
and opened out to record the contraction of the circular 
muscles. When first set up the muscle fibers did not 
show rhythmical contraction; however, adrenalin in 
dilute solutions caused rlwthmical contractions consist- 
ently. This re.sponse was abolished by Yohimbe. Ace- 
tylcholine added to the perfusate caused a less marked 
contraction, which was abolished by atropine. The 
duodenal musculature contracted when perfused with 
acetj'lcholine and relaxed w i t h perfusate containing 
adrenalin. It is therefore concluded by these authors 
that the duodenum and spincter musculatures are 
functionally separate entities. The reaction of the gall- 


bladder was the re\'er.se, f. c. adrenalin bad no effect on 
the gall bladder whereas acetylcholine caused marked 
contractions. Morphine was ineffective on the isolated 
.sphincter mechanism of cither the ox or sheep. Atropine 
and theophylline produced relaxation of the contracted 
siihincter. — Wm, J, Snape. 


Gregory, R. A, ; Changes in intestinal tone and mo- 
tilitv a.ssociated sfilh nausea and vomiting. (J. Phvsiol., 
V. lO.s, p. 58, July, 1946.) 

Inte.stinal tone and • motility were recorded from 
Thiry- Vella loops in dogs by means of inserted rubber 
balloons recording through water manometers. Sub- 
cutaneous do.ses of aiiomorphine in the minimal do^e 
required to produce nausea and vomiting were given. 
Apomorjihine in such do.ses had no effect on either tonus 
or motility when there was neither nausea nor vomiting. 
Nausea was accompanied by rapid fall in intestinal tonus 
and inhibition of motility. Very soon afterward there 
was a rapid rise in tonus leading within several seconds 
to retching. Following the retching movement both 
tonus and motility returned to normal levels. 

In dogs with two Thiry- Vella loops the same results 
were obtained from both loojis when apomorphine was 
given. If only one looj) was denervated the response 
was obtained from the innervated loop but not the de- 
nervated loop. The conclusion was that the response 
was of nervous reflex and resulted from excitation of 
central autonomic mechanisms. — \Vm. D. Beamer. 


Gro.ss.ma.x, M. B. and Ivy. A. C. : Effect of allo.ran 
upon external .secretion of the panercas. (Proc. Soc. 
E.rp. Biol. Med., v. 63. />. 62. Oct., 1946.) 

A standard secretin concentrate containing both 
secretin and pancreozymin was used on a scries of dogs 
treated with alloxan. The alloxan dosage was 75 milli- 
grams intravenously per kilogram body weight. In two 
normal dogs the threshold dose of the secretin for pan- 
creatic secretion was 0.3 and 0.5 mg. respectively. In 
four dogs made diabetic b}- the allo.xan injections the 
threshold dose was 2. 4, 5 and 10 mg. respectively. In 
two other allo.xan-treated dogs that failed to become 
diabetic the thre.sliold dose for secretin was 0.4 and 0.8 
mg. The amylase concentrations of the pancreatic juice 
of the diabetic dogs receiving the secretin were within 
the range of the non-diabetic dogs. 

The fact that alloxan causes vacuolization of intra- 
lobular duct cells but does not affect the acinar cells 
suggests that the intralobular cells are activated by secre- 
tin to .secrete bicarbonate while the acinar cells are 
activated by pancreozymin to secrete enzymes. — J- 
Wauldron. 


Bose, A. X., Ghosh, J. K. and Rakshit, P. C.: The 
intestinal secretion of sulfanilylhencamine in comparison 
with sulfanilamide, .sulfathiacolc and sulfaguanidine. 
[J. Pharmacy Pharmacol., v. 19, />. 1, March, 1946.) 

Sulfanilylbenzamine, which has had some clinical suc- 
cess in the treatment of bacillary dysentery, and para- 
dystentery, and has also been shown to act synergisticall) 
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with the specific liactcrioplmge ajtaiiist Velirio cliolera, 
was studied from tlie standpoint of intestinal secretions. 
Tiic drug: was compared witli otlicr sulfonamide com- 
])ounds. Guinea jiigs were injected suhcutancouslj' with 
tlie sulfonamide under consideration, and at times rang- 
ing from 2 to 4 hours the animals were sacrificed; the 
stomach, small intestine, cecum and large bowel were 
ligated and the segments washed. It was found that 
.sulfanilylhenr.amine was excreted in the cecum in greater 
concentrations than aiu' other sulfonamide. Sulfathia- 
7.oIe was jirescnl in the small bowel in highest concentra- 
tions and .sulfanilamide was just below sulfaguaniflinc 
in being secreted by the stomach. There is included a 
discu.ssion of the various phases of bacillary dysentery. 
.An explanation of the beneficial results with sultanilyl- 
henzaminc in acute dysentery is advanced on the basis 
of the large amount of secretion of the drug from the 
cecum. It is suggested that penetration of the cecal 
tissue is more assured In- a drug secreted by the cecum 
than -by one of the poorer alrsorhed .sulfonamides. — 
Wni. J. Snape. 


Rocn K Sii.v.\. M.. .SuoGGiu. A. E., Ei-ni.AR. E.. 
.VXD J.AQlTKS. ly. lb; IJbcrafion of liislaiiiiiic and Itc- 
parh) h\ pop tour from the isolated dog’s liver. (Proc. 
Soc. Hxp. Biol :^lcd., V. 04. p. 141. 1947.) 

Since peptone in vivo jjroduces a shock-like .syn- 
drome in the dog associated with discharge of hi.s- 
tamine and heparin from the liver. Init ])roduccs only 
very small amounts in the isolated liver when 'I'yrodc’s 
.solution is used as the vehicle, the authors flecided to 
tn' whole blood. Blood collected in siliconc’trcated 
vessels was used as the perfusing fluid. 'I'lie amount 
of peptone used was 3 grams in 10 cc of .saline and this 
was then added to 250 cc of whole blood. Observations 
were also made with heparinized blood, defibrinated 
blood and Tyrode’s solution as the vehicle. The whole 
blood collected in silicone-treated vessels produced 
enormous amounts of histamine and heparin when per- 
iu.sed through the isolated liver and the greater part 
of these suhstance.s were liberated at the beginning 
of perfusion. Heparinized blood and defibrinated blood 
also produce significant amounts of heparin and his- 
tamine although there is some evidence that heparin 
offers some protection depending on the time it is in 
contact with the peptone before profussion. From 
these exjjeriments it is concluded that blood is ncccs- 
.sary for the production of histamine and heparin. 
The fact that Tyrode's solution gives even .small 
amounts of these substances is attributed to the fact 
that .some blood remains in the liver. By noting the 
decrease in platelets and leucocytes after perfusion 
the authors suggest that they also participate in the 
production of histamine and heparin. — ^J. M. Waldron. 

SivF.nuRG, V. P,, Ii.r.G, P. L., and Browx, D. J. ; 
The intestinal absorption of penicillin G. (Science, 
V. 104, />; 342., Oct. 11, 1946.) 

' To obtain comparable .serum concentrations - and 
therapeutic' effectiveness the oral do.se of penicillin is 
about 4 to" 5 times the parenteral dose. Only, a minor 


part of the loss is due to destruction of the penicillin 
by the acid gastric juice. The authors concluded from 
c.xperiment.s on cats that the major portion of an ora! 
dose of penicillin passes thru the upper intestinal tract 
without being absorbed. When the penicillin reaches 
the lower bowel it is destroyed by penicillinases pre- 
sent there. The destruction of penicillin in the bowel 
increases i)rogressivel3- downward. The authors there- 
fore suggest that increase in efficiency of the oral 
method can be brought about only by increasing the 
penetrability of the penicillin thru the intestinal 
mucosa. — M. M. F. Friedman. 


D. IfoSK'ix.s AXD G. M. Dack. ; .-I study of chem- 
otherapy in experimental dysentery of Macaca Mulatto 
K’ilJt emphasis on clearing the carrier state. J. Inf. Dis., 
V. 78. p. 32, 1946. 

'I’he rhesus monkey (.Macaca Mullata) was used bv 
Hoskin and Dack to stiidv bacillar^' d\'sentery Iiccause 
it is a known carrier of .Bacterium dysenteriae (Flex- 
ner) and develops an acute illness clinically and ])atho- 
logically camjxirable to that in man. Therapy of the 
carrier state with sulfaguanidine was difficult to inter- 
pret because the two known carriers and three addi- 
tional monkeys of a group of 11, all treated with 
sulfaguanidine developed dysentery when placed on 
a vitamin deficient diet. Five of ten animals with 
acute dysentery improved on sulfaguanidine therapy 
while 5 others showed no improvement. Three of the 
animals failing to respond to the sulfaguanidine were 
shown to have developed a drug-fast strain. Except 
in one instance it was not possible to establish a known 
strain of Bact. dysentcrae by feeding it to 10 monkeys. 
It was also not possible to induce an acute illness by 
feeding to infected animals staphylococcal enterotoxin 
or Psuedomonas pvocyanens, a predominant organism 
found in monkey dysentery. — J. M. Waldron. 


F. J. .Mookk, j. F. Ki-ssi'i., D. G. Si.monsen and 
J. MAR.stORSTON. .' Bxperimcntal basis of sulfonamide 
therapy in bacillary dysentery. (J. Inf. Dis., v. 78 
p. 25, ’1946.) 

In an effort to determine whether sulfonamides alter 
the activity of the toxins of dysentery bacillus Moore 
and co-workers treated mice with sulfaguanidine and 
.sulfasuxidine both before and after injection of a 
sterile filtrate of Flexner strain of dysentery bacillus. 
The results of the.se experiments show that these drugs 
did not alter the action of the toxin and therefore 
probably do not act favorably on absorbed toxins in 
man. .Since these drugs are clinically effective it must 
be due to direct action on bacteria in the lumen of the 
intestine. In vitro studies on .synthetic medium showed 
sulfalhiazolc to be 25 times more active than sulfa- 
diazine, 40 times more active than sulfaguanidine and 
100 times more active than sulfasuxidine against Sal- 
monella-Shigella organisms. However, it is the con- 
centration of the drug in the lumen of the intestine that 
is effective as shown by above experiments. Studies 
on fecal concentration in man revealed that enteric- 
coated sulfadiazine produced a level 3 times that of 
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uncoated sulfadiazine and 14 times that of uncoated 
sulfathiazole. From the above experiments the follow- 
ing order of performance is given for sulfonamide 
compounds in the treatment of bacillary dysentery: 
enteric-coated sulfadiazine, enteric-coated sulfathiazole, 
sulfasuxidine. uncoated sulfadiazine, uncoated sulfa- 
thiazole and sulfaguanidine. — J. M. Waldron. 

Pathology 

Davis, J. E. : Etndence that the hemolytic anemia 
caused by fat and choline is not due to lipotropic action. 
(Science, v. 105, p. 43, /on. 10, 1947.) 

Feeding of a high fat diet together with choline causes 
rapid development of an acute hemolytic anemia, ac- 
companied by a rise in the icterus index. Regression 
occurs following withdrawal of either the fat or the 
choline. While on the high-fat plus choline diet, two 
dogs fone splenectomized) were given daily doses of 
atropine. The erythrocyte count returned to normal in 
two days. A third dog, receiving fat plus choline but 
not atropine, remained anemic. 

Davis thinks that choline has a pharmacologic action 
on the vascular system supplying the erythropoietic 
tissues ; the vasodilation and improved blood and oxygen 
supply depressed erythropoiesis. The action of choline 
on the blood vessels was antagonized by atropine so that 
erythropoietic depression did not occur. — M. H. F. 
Friedman. 

Friesbn, S, R. and Wangensteen, O. H.: Experi- 
mental burns accompanied by histamine administration 
abets the ulcer diathesis. (Proc. Soc. Exper. Biol. Med., 
r. 63, p. 345, Nov.. 1946.) 

Dogs and rabbits under sodium pentabarbital anesthe- 
sia were used. When the control animals were burned 
40^?; by immersion in lOCFC water for 10 minutes, only 
one out of 7 dogs developed minute-gastric bleeding 
ulcers in 6 days. All of the eight dogs receiving bitrn.s 
to the same extent but in addition also receiving hista- 
mine in beeswa.x developed ulcers in 5 days. In other 
‘•erics of e.xperiments it was found that the more ex- 
tensive the burn the more profound was the ulceration 
following histamine administration. The bleeding was 
more e.xtensive in the burned dogs receiring histamine 
than in the untreated burned dogs. The conclusion was 
drawn that experimental burns abet the ulcer diathesis. 
— J. Wauldron, 

Drrr, G, L.. McMillan, G, C. and Wilson, S. 
C, ; Hydropic chamjes in pancreatic ductules and islets 
in allo.ran diabetes in the rabbit. (Proc. .^oc. E,.rp, 
Biol. Med., V. (A. p 251, 1947.) 

Duff et al report the production of hydropic de- 
generation of l)oth the ductules and islets of the pan' 
rrens of rabbits following allo.xan diabetes of long du- 
ration. Fifty-three of fiftwsix rabbits, each treated 
with protamine insulin and gliico'c for no more than 
14 days after receiving intravenously 200 mg/kg of 
alloxan in 5'' agucous “olutinn. ijccame per.sistently 
diabetic. Those win were resistant to the diabetogenic 


action of alloxan, together with control animals, were 
sacrificed at varying intervals up to a year. The 
earliest appearance of hydropic degeneration was 45 
days after injection of alloxan and it was never absent 
after 90 days providing the average blood sugar level 
had been 303 mg per 100 cc during the experiment. 
However, there was no correlation between the degree 
of hydropic change. The hydropic changes in the islets 
persisted for periods up to a year without evidence of 
histological degeneration in contrast to the dog and 
cat. The alpha cells remained normal hut appeared to 
increase in number. Preliminarj' observations showed 
that adequate insulin treatment will reverse the hydro- 
pic change of both the ductules and islets. Furthermore, 
the regenerated islets cells with full granular cytoplasm 
are indistinguishable histologically from normal beta 
cells.— J. W. Waldron. 

Okey, R. : Biotin and avidin intake and liver choles- 
terol. (J. Biol. Client., v. 165, />. 383, 1946) 

Guinea pigs and rats were fed measured amounts 
of cholesterol and given diets either rich or poor in 
biotin. Guinea pigs on an avidin-containing diet 
(rvhole egg) had only about 50 per cent of the liver 
lipids found in the other guinea pigs, while the addition 
of 2 gammas of biotin daily to diets low in biotin in- 
creased the liver cholesterol values by about 100 per 
cent. 

Rats on low’ biotin diets stored little cholesterol in 
their livers even though their cholesterol intake was 
high. Addition of biotin to the diet or removal of avidin 
from the diet increased the liver cholesterol. The tx- 
(lerimcnts showed that biotin is essential for deposition 
of cholesterol in the liver and that avidin both prevents 
deposition of cholesterol and removes cholesterol from 
the liver. — B. R. Adolph, Jr. 

METABOLISM AND NUTRITION 

Shane, S. J. and Deyke, V. F, : Observations on the 
sprue syndrome. (Canad. Med. Assoc. /., v. 55, p. 448, 
1946.) ■ 

The diagnostic criteria of the sprue .syndrome are; 
1. steatorrhea falwa3’s present), 2. wasting (always 
present), 3. flat glucose tolerance cun'e (almost alw.ys), 

4. macrocytic anemia (relatively constant finding), 

5. hypochlorhydria (very frequently but not always 
present), 6. radiologic cridence of disturbed small Ixjwcl 
pattern, and 7. excess total fat (but normal fatty acids) 
in feces. 

The chronic diarrhea with resultant faulty fat ab- 
sorption and disturbed bowel pattern which is frequently 
seen may perliaps be recognized as “secondary” sprue 
when hematopoietic derangement' is absent. Ultimatel)’ 
the case of “secondary” sprue may become a case of 
“primaiy-" sprue. 

Therapy is aimed at restoring nutritional deficienaes. 
High protein-carbohydrate diet is essential, fat is not. 
Parenteral feeding may be necessaiy where absorption 
is very much impaired. With improvement in towel 
function, fat may be added to the diet in gradual stages. 
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Adequate liver extract administration is important for 
both the gastrointestinal condition and the hematologic 
picture. Parenteral administration of the fat soluble 
vitamins A, D, and K is necessary. — F. X. Chockley. 


Spies, T. D. and Coluns, H. S. : Observations on 
aging in nutritionallv deficient persons. (J. Gerontol., 
f. 1,' />. 33, 1946.) 

Various conditions brought on by lack of proper 
nutrition have been variously judged to he simply a 
part of growing old, or to have an effect of making a 
person appear old beyond his years. This is particularly 
evident in the southern United States. As a result of 
a study made over a period of ten years at the nutrition 
clinic, Birmingham, Alabama, it was found that nutri- 
tional deficiency is most common among women of child- 
hearing age. These women frequently have inadequate 
diets during pregnancy and as a result both mother and 
child are affected. ■ 

Of the cases ohserv’ed at the clinic, most of the women 
suffered from pellagra, nervousness and hallucinations, 
sore mouth and tongue, severe pains in the feet and 
legs, and loss of weight. One woman of 30 was judged 
by her appearance to he 50. Another who was 70 began 
again to lead a vigorous and happy life after jiroper diet 
and treatment were prescribed. No one knows what role 
nutritive failure plays in the aging process, hut a greater 
effort .should be made to apply what we do know so that 
older people suffering from lack of proper nutrition 
may be returned to an active and happy life. — Courtesy 
P.sychosomatic Medicine. 


MISCELLANEOUS 

Anderson, A. B.: Lead content of urinary calculi 
and bile. (BiocJicni J., i’. 39, p. 58, 1945.) 

Urinary calculi were found to contain widely ranging 
amounts of lead, similar to those in long bones; from 
1.3 to 29.0 milligrams per 100 grams. Tlie lead content 
of gall-stones was found to range from 0,3 to 65 milli- 
grams per 100 grams, the higher values occurring in 
pigment stones. The gall-bladder bile taken post-mortem 
had a lead content of 8 to 97 micrograms per 100 milli- 
grams bile and was within the range of lead concentra- 
tions found in blood. — F, E. St. George. 


Hereort, K, ; Treatment of Peptic Ulcers loith Nico- 
tinic Acid. (..Casopis Lckarti Cc.skych, v. 85, No. 36, 
p. 1244-1249, 1946.) 

Two hundred and eight cases of gastric or duodenal 
ulcer were treated with daily administration of 5 c.c. of 
a 1 % solution of nicotinic acid chloride. This treatment 
was very successful in 52% of the cases, while in 10% 
only some relief was achieved ; in 17% the treatment had 
to be stopped because of pancreatic pain and, in 11% 
no improvement was seen. Transitory reactions, as 
flushing of the face, were not considered a contra- 
indication for further treatment. Cases with a tendency 
to bleeding were not treated with this method. — O. 
Felsenfeld. 


Vahala, Z. : A Case of Pneumatosis Cystoides of the 
Iiilc.sfine. (Capsopis Lekaru Ceskych, v. 85, No. 36, 
p. 1257-1259, 1946.) 

“Pneumatosis cystoides intestini” consists of the 
formation of small cysts in the lymph spaces. About 
150 cases were described to date. Author observed a 
patient with this condition who was operated because 
the cystic pneumatosis pretended appendicitis. — O. 
Felsenfeld. 


Prociiazka, V. : Perforated Paratyphoid Circum- 
scripi Pcnlonitis in Pregnancy. (Casopis Lekaru Ces- 
kych, V. 85, No. 39, p. 1366-1369, 1946.) 

Eighty-two cases died of salmonellosis in Prague, 
Czechoslovakia, between 1934 and 1943. Of the 75 
who died of E. typhosa infection, 3 had perforations of 
the gall bladder. Among 7 cases of S. paratyphi B 
none had perforations of the gall bladder or of the in- 
testines. Author described a case of paratyphoid B 
infection in a 38-year-old woman during the eighth 
month of pregnancy. She had gall bladder stones. A 
perforation occurred with circumscript peritonitis. The 
operation saved the life of the patient but the child was 
born dead. The bile showed only S. paratyphi B organ- 
ism.s. — O. Felsenfeld. 


SiPEK, O. : Intestinal Actinomyco.ds Treated with 
Penicillin. (Lekarske Listy, v. 1, lYo. 14, />. 335-338, 
1946.) 

Two cases were described. Complete cure was 
achieved in one of them, while the second, probably 
because of the extensive secondary infection, did not 
show a good response. — O. Felsenfeld. 


Birgds, j. : Rare Complication of Appendicitis in 
Puerperium. (Lekarske Listx, v. 1, No. 21, p. 510-512, 
1946.) 

3'he appendix was pressed against the promontory 
during birth and perforated. Abscess formation with 
destruction of the 4th and 5th lumbar vertebras ensued. 
The condition was not recognized because of the lack 
of clinical .symptoms during life. Only fever was pres- 
ent which did not react to sulfa drugs or penicillin. — O. 
Felsenfeld. 


Ki.Eineei.der. Ed.mund. : Significance of calcifica- 
tion for the roentgen diagnosis of aneurysm of the 
abdominal aorta. (Radiology 47, 3, 597, Dec. 1946.) 

Abdominal aneurysms, are becoming more frequent 
but are overlooked in 80% of the cases, largely because 
their calcification is confused with htat of the common 
calcified aorta. In order to avoid this confusion, at- 
tention is called to the distinguishing characteristics of 
the calcifications of the abdominal aorta. In aneuryms 
only a portion of the aneurysm wall is outlined on the 
film by a single curved, continuous or broken, line of 
calcification, while a considerable portion of the wall 
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is ill-clcfinccl because of tlieir indistinct calci ficjitions. 
This requires very close inspection and multiple films 
have to be taken in various projections. Such a uni- 
lateral distinct line, often sharply curved, is most 
readil}' confused with a calcified tortuous aorta. 

A case of ruptured aneurysm of the abdominal aorta 
is reported in which tiie characteristic calcification was 
associated with a filling defect of the rectum. — Franz 
J. Lust. 


inform the surgeon that a pathologic process had e-x- 
tended beyond the stomach. — I’ranz J. l.ust. 


Brown, Sa.muee and IIaper, Forest G. : Rocutget) 
diagnosis of duodenal nicer in the right lateral decu- 
bitus position. (Radiology 47, 6, 575, Dec. 1946.) 

The authors draw attention that the fluoroscopic and 
roentgenographic study of the patient in right lateral 
horizontal position has proved to be useful In arriving 
at a more accurate knowledge of the condition of the 
duodenum than c.an be obtained from the frontal pro- 
jection alone. The fundamental jirincijiles underlying 
this technic are sound and the procedure can he carried 
out without the comjilieated devices which have bcei* 
introduced for the demonstration of ga.stroduodenal 
le.sions. The authors illustrate the result of this very 
widespread adopted technic by many fine illustrations, 
in which the posterior-anterior roentgenograms were 
ajijiarently normal, whereas those in the aforemen- 
tioned position revealed a duodenal ulcer. — Franz J. 
Lust. 


Oui.iJ, Carlton L. anij Dailkv, Morris E. : Si- 
multaneous radiographic and gastroscopic c.vaminalion 
of the .stomach. (Radiology 48. 1. 8, Jan. 1947.) 

The ajipcarancc of the gastric muco.sa wa.s studied 
by means of simultaneous radiograjihic and gaslro- 
.scupic e.xamination. A contra.st medium compo.scd of 
etjual jiaii.s of diodrast and a saturated aqueous •-olu- 
tion of methyl cellulose was found to be .satisfactory 
for mucosal relief studies. The author suggests that 
the zones visualizable at gastroscopy could be in- 
creased by a slight change in the iastrument. If the 
source of light were not separated from the objective, 
the angle of vision and the cone of light would more 
nicely coincide. This would make it possible to see more 
of the posterior wait of the stomach. The new omni- 
angle gastroscopc. In- allowing the angulation of the 
objective to be shifted at will during an c.vamination, 
has somewhat reduced the extent of the area hidden 
heliind the angulits and near the cardia. 

Tlic mcthyl-tliodrast mixture, with the usual relief 
methods, gave .satisfactory result.s. Since the medium 
does not distort the stomach by its weight, a complete 
invc-stigatinn of the limitation of gastric mobility in 
disease may be very profitable. This method would 
have real clinical value if, thereby, radiologist.s could 


Glakstone, R. ; Nausea anel vomiting of prcgnancx 
-a study ill psychosomatic and social medicine. 
(Lancet., v. 251, p. 336, ,^epl. 7, 1946.) 

The author has made a clinical and statistical inve,sli- 
gation of the nausea ami vomiting of pregnancy. This 
show's that the si'mlrome may be the phy.siological ex- 
pression of an underlying emotional state which may 
be equated with that of disgust. Relevant etiologic.ii 
characteristics of the personality are disturbed coital 
function, undue mother attachment, and previous dys- 
pepsia. Relevant factors in the life situation are the 
frequency of undesired coitus and the physical |)ro' 
pinquity of the mother. 

I'he author concluded the need to supplement jihysi- 
cal examinations with investigation into the emotions 
and life situation of the expectant mother. — ^Joseph 
Medoff. 


Foster, D. Bkr.xard. : Pegeneration of peripheral 
nerves in pernicious anemia. (Arch. Neurol. P.sxchial., 
V. 54, p. 102. 1945.) 

.Ajiplying the usual neuropathologic staining tech- 
niques, Foster examined the spinal cord, jiosterior root 
ganglia and perijiheral nerves in 5 cases of pericioits 
anemia. The blood values were normal in two patients 
who had received liver therapy, while the other three 
were in .severe hematologic relapse. In all ca.ses there 
wa.s histologic evidence of perijihcral nerve degenera- 
tion. but <be patient in hematologic relapse showed 
more severe damage in their peripherial nerves. The 
author suggests that certain manifestations of the 
disease are due to changes in the jieripheral nerves, anti 
that the regenerative capacity of iieriphera! nerves is 
.such that adequate liver therapy will effect improve- 
ment in the neuritic component of the affliction. — 
Courte.sy Biological Abstracts. 


Frisch, A. W. and Quilligan. J. J. Jr.: (.^fadified 
cephalin cholesterol test (Hanger) in the study of 
hepatic disease. (Am. J. Med. Sci., v. 212, p. 143, 
1946.) 

.A simple process for preparing the antigen for the 
test is described. The cepbalin cbole.sterol antigen mix- 
ture is more opalescent than that described hy Hanger 
and the mixture with serum results in a granular pre- 
cipitate rather than flocculation. However false posi- 
tives resulting from either c.vposnrc of the .serum to 
liLdit or from aging are not obtained. Interpretation of 
the flocculation pattern can he made more accurately 
than hitherto when using Hanger’s original ceplialin- 
cholc.efcrol preparation. — G. Klenner, 
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The Irritable Colon, Its Recognition and Management 


By 

PAUL B. VAN DYKE, M. D. 
Nnw York, N. Y. 


PATiivKT who relates to his doctor a Ioiir, cotii- 
plicated, and at times seemingly contradictory story 
of intestinal irregularity, presents a diagnostic problem 
the difficulty of which soon becomes all too ajiparent to 
the listener. The patient usually has had his symptoms 
for a period of time long enough for him to study his 
condition, and he has made mental notes of the peculiari- 
ties of some or of all of the symptoms which bother him. 
He has noticed the occurrence of diarrhea and the time 
of day it appears, and what it follows in the way of food, 
exercise, or mental state. He may have oliserved that 
spells of diarrhea alternate with spells of constipation, 
and cannot understand why there should he periods 
during which there are many soft and liquid stools and 
then periods of constipation, with stools now being in 
the form of hard pellets. The presence or ah.sence of 
mucus or blood in the stool, abdominal cramps or actual 
pain have all been entered in his mental log. He has 
noted that these may appear singly, or at times various 
.symptoms will team up together to broaden the symp- 
tom picture and make his disease yet more comple.x for 
him. His self-study has enabled him to go into con- 
siderable detail in giving his history to the physician, 
and the latter soon finds himself swamped with the 
multitude and variety of the patient’s complaints. In 
getting the hi.story, while the physician’s patience may be 
taxed to the utmost by the recital, still it is necessary to 
hear out the patient, for all his symptoms must be con- 
sidered in evaluating the condition, and often valuable 
clues are given which would indicate the lines definitive 
investigation should take. The real i)roblem is accurate 
evaluation of the important points in the history and 
deciding whether or not there are present serious organic 
lesions in the intestinal tract, 

i f one is present, it must be discovered and eradicated. 
If one is not present, the patient still demands relief 
from his very annoying and often incapacitating symp- 
toms. A careful and thorough physical examination is 
indispensable, for the diagnosis of Irritable Colon must 
be considered only after one is sure that no other lesion 
is ])resent. I agree with other writers that this diagnosis 
is made by exclusion, but this paper will describe 
physical findings that aid in the establishment of the 
diagnosis of Irritable Colon, after tiie presence of otiicr 
lesions have been excluded. 

The name “Irritable Colon’’ seems to me to be the 
most apt of the manj’ names that have been suggested 
for this functional disease of the colon. It is not a 
colitis, so the names which apply the word “colitis” to 
this, condition such as ‘spastic colitis’ ‘mucous colitis,’ 
‘simple colitis’, ‘catarrhal colitis’, ‘muco-memhranous 
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colitis’, ‘fermentative colitis’, and ‘toxic colitis’ imply 
an inflammatory condition of the colon which is not 
present, and they convey a false connotation of a disease 
process being present. The patient is apt to minimize 
or forget the modifying adj'ective and remember onlj' 
the fact that his condition was called some kind of a 
“colitis”. The term ‘Irritable Colon’ indicates both the 
functional nature of the condition, and the seat of its 
major expression. In Irritable Colon there is absence of 
colitis and presence of its symptoms.(l) 

The functional predisposition may he found in fatigue, 
anxiety, or failure or inability to relax. (2) When this 
is acted upon by heredity, fear of disease, actual .systemic 
disease, the use of laxatives, food allergy, environment, 
and irregular habits — as these factors act upon the 
already present anxiety state and fatigue, the symptoms 
develop. 

The colon is controlled by two sets of nerves, the 
sympathetic and the parasympathetic. They have op- 
posite influences on the functions of the colon, and they 
should be in a state of fine balance to control properly 
its physiology. As one set acquires abnormal sensitivity 
to stimulation, or as it receives abnormally heavy stimuli, 
the colon is unduly influenced by that set, and symptoms 
of inbalance become apparent. The nerves control 
motility, secretion, and absorption, and other functions 
of the colon, and also there are present nerves which 
carrj' visceral sensory impulses. One can see, then, that 
if one set of nerves were in command, at least four 
functions of the colon would be affected. Increase in 
motility speeds along the passage of colonic contents. 
Increased secretion of mucus creates additional bulk of 
a moist nature and this is added to the semi-fluid material 
that is already present. Retarded absorption also makes 
for increased fluid bulk. AH tin's helps to account for 
the number and fluid consistency of the bowel move- 
ments. At the same time, the patient becomes aware of 
his colon by way of increased sensitivity to visceral- 
sensory stimuli. In addition to these broad functions of 
the colon, it excretes heavy minerals and substances 
that have been absorbed higher up, (3) and detoxifies 
disease-producing bacteria. 

It is easy to see then that considerable disturbance in 
abdominal physiology will follow abnormal irritation 
of the colon, and that the history given in cases of this 
kind will be found to be lengthy and detailed. 

While these several factors enter into the production 
of irritable colon, the symptoms usuallj' follow a fairly 
characteristic pattern. In those cases in which diarrhea 
predominates, the diarrhea usually occurs in the morn- 
ing, and the patient will state that he has from three to 
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.‘■ix or more li^jwel movements before noon, lie lias one 
or two on ftt^tliii^' up, perhnjvs tmotlier Iiefore Itreakta.sl, 
anti immediately after breakfast be has anotlier one t>r 
two. After ibis tliere may be one to several more liefore 
tbe colon quiets ff>r the day. Thi.s qnieinde will be 
blasted by emotional upsets and evarnations will !«• 
rc.sumed while nervous ten.sion is maintainerl. 'Die 
movements arc sttft, or mushy, or lit|nid. with mneii- 
bccomiiif,’’ more jimminent ns tlie stooK increase in num- 
ber. A symptom jiattcrn like this exemplifies the work- 
ing of the ‘gastro-colic reflex'. (4; M.any tilings may 
start the refle.x. The t.iking of food inft> the .siouiaeii 
at breakfast, or even the faking of a glass of wafer on 
getting uj) may he .snrficicnt. anti the jiatient will have 
a prompt liowcl movement. Kiilier on pnr[>ose or un- 
wittingly one may train the reflex to rcs]>ond to stinmli 
other than (he actual taking of fowl into the stomarh. 
The anticipation of that act may start tlie refle.x. f^tmie- 
times the refle.x has been conditioned to respoml to hot 
water applied to the face as the first stej) oi shaving. 
Kush waves which are normally weakened .and lost as 
they travel down the intestinal tract are peqietnaled In 
the sensitive nerves and irritable mnscnlatnre, and result 
in an evacuation. 

Patients at times will notice pcriiKls of diarrhea .alter- 
nating with iJcriods of constipation. Tbe diarrhea is 
similar to what lias already licen described, but when 
they arc constipated they notice that the stools are 
hard and often in the form of pellet.s. 'I'his indicates 
another form of abnormality of muscular action of the 
colon, in that .spivsticity of the muscles in tbe lower colon 
retains the fcc.al material in the IkiwcI and subjects it to 
pressure and segmentation. The absoriuive function for 
the time being is increased, and the stwl is liar<l ami dry. 

The diagnosis of Irritable Colon, a.s has hern already 
st.ated, is made by Imtli exclusion and establisliinenf, 
and after getting the salient parts of the history well in 
mind, the examination must be tborongh. ''I'here is 
little if any e.xcuse for missing a .serious lesion of the 
lower colon in these cases tliat give such a long history 
which point so definitely to this region. It is welt to 
suspect tbe presence of carcinoma in tbe colon until its 
absence is determined. If tlicre is Iiislory of blood in 
•Stools there is no excuse for failing to search for car- 
cinoma, for there is an aphorism to which I .snh.scrihe 
that (he pre.sence of blood indicate.s carcinoma until the 
latter is proved absent. Palpation of tlie abdomen will 
often reveal tenderness over the sigmoid, the splenic 
flexure, and the cecum. The sigmoid is nsn.ally a firm 
roll under the examining fingers. The cecnin will 
probably give a tympanic note on percussion. The ex- 
amination should include procto-sigmoidoscojiy and 
X-ray examination by means of a barium enema. 

Various findings in the colonic shadow as cast on the 
film have been reported, but none I consider to be 
indicative of irritable colon only. The most common 
finding is loss of haustral markings in the descending . 
and sigmoid colon without much if any loss in caliber of 
the lumen. Many cases of frank irritable colon will show 
a normal outline of this region. Intestinal parasites 


mn.-t found if thr.y are pre.-ent. Mnuimeba histolvtica 
may produce syngUoui- icM-nililing irril.nble cobni a- 
pfcially if they are jirt.tciu in Miliclinical nuinlK;r.«,f5) 
Aic-ent fir low free ga^lric acidity may lie the rathe of 
ga-virogcnoiiv diarrhea, f 6; Having 'obtained nonral 

liwhng^ ill gif'tric .analysis, stool e.xaminations and cul- 
ture.'.. Iiarinm cnc.ma study living inconcliNi^c, and 
jiioctfi-sigmoidoscopir e.xamination showing no ttimor 
or sjK-cific ulcerations, (here is a jirocto-copic finding 
which I consider to !«- iliagnietic of irritahie colon. The 
norma! rectal .amjmlla. wlmi viewed limiugh thepmetn- 
sciipe. shov.-.s a inuco-a which is p.ile. grey fir [i.'irchmeni 
white in color in which the hl<>(,d tcssd [satU-ni is rcadilv 
‘■cell ami st.-ni'is out ns red, branching, interlacing lines. 
Ill etditis the vviscular pattern is acccntimied, more 
prononnccfi. am! the finer v.osrtdar br.anchcs are seen. 
The backgroiiii'l of grey fir white niernbrrjac can still 
Iw -seen, except m the Tiio-t pronounced casc.s of colitix 
Thc'C latter cases iisiially sb.nc otlier iesion.s which 
make cffiifiision with irritable crdfiii iii)j>ossil,te_ Jn 
irritable cohin t!ie lascular markings arc lost in a 
ll.•(ckg^olm<^ of idit.slicfj or s.alm'iioailorcd mnco'.a which 
at times may also he granular, Tln'.s .sign wa.s first 
jmiiite'I out to me by Dr. 1 leriry .A. .Monat. wlicu he was 
chief of the Pi.a'tro-Pnicrfilogicn! Service to which 1 
was attachcfi. Tlu- loss of lilood ves'cl markings, 
which I cou'ifler to !<• diagnostic fif irritable colon, may 
le ixirtial or complete. The entire visible lower recta! 
segment m.ay show thi.s cliangc or there may lie only 
patchc.s here am! there where the va,.«rular pattern is 
iffst. .Assficiatcit with tlii.s appearance of (he mucosa, 
there usually is noted the pre.scuce of ,'tring.s or globs 
of thick, glary white, or translucent mucu.s. which may 
lie festfiom-fl from one side of the uxill to another, The 
ajipcarance of the imictwa in these three conditions— -the 
normal colitis am! irritable colon — can be descriiicil 
graphically by comjiaring them with the appearance of 
a leafie.ss tree in the winter-time. The tree with its 
branchc.s and limbs silhouetted again.st tbe dull, grey 
winter sky re.scmble.s the normal apj>i'<arancc of the 
vascular pattern in the rectum. -After a heavy tall of 
fluffy snow the pattern of the limbs and lirancbc-S l>e- 
comc.s more [ironouiiced and even tbe .smaller twigs can 
easily be .seen. 'rhi.s is the ajijicaraiice of the mucosa in 
colitis, with cougc.stiou of the blood vessels lieiiig ap- 
parent. doing liack to the naked tree, dusk sets in and 
the tree is lost entirely in a grey enveloping fog -so that 
its limbs and brnuebe.s arc no longer seen against the 
homogeneous iinckground. Tiu’.s is the imjirc.ssion one 
gets in looking at the irritable colon, that the mucosal 
Iiackground ha.s enveloped the vascular marking in an 
all-sufTusing blush. When this is seen in an otlicnvise 
normal colon, either in the entire recto — sigmoid or m 
patches, the diagnosis of irritahie colon is warranted. 

The treatment is not as simple as it may at first appear. 
One might expect, since this is a functional disease 
b.ascd on anxiety or nervousness of some sort, that after 
the an.xiety has been relieved or the fatigue corrected, 
the colon would s])ontaucously return to normal. Tins 
m.ay haiipcn eventually without any further treatment. 
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but one can speed recovery, .sliorten the convalescent 
time, and expedite a favorable outcome by additional 
thenipeutic measures. The patient is helped with his 
anxiety, he is put to bed to recover from his fatigue, 



Fig. 1 NORMAL COLON 

Muco.sa grey and blood vessel pattern readily seen. 

I 

and he is given mild sedatives to relax overtaut nerves. 
Gastric auacidity if present is counteracted by admin- 
istration of hydrochloric acid. He is jiut on a bland, 
jnireed diet, and irritants to the gastro-intcstinal tract 
are withheld. These are general measures and influence 
the colon only indirectly, by removal of the abnormal 



Blood vessel pattern accentuated, but grey background still 
present. 

nerve stimulation and by providing a non-irritating diet. 
The local pathological state of the colon also requires 
attention. . - 

Diarrhea alters the colonic mucosa in such a way as 
to inhibit the growth of the acidolphilic and fermentative 
type of bacteria and favor the growth of proteolytic and 
putrefactive organisms. This interferes with the ab- 
sorption and detoxifying functions of the colon. Re- 


establishing the normal acid pH of the colon would help 
to eliminate the putrefying and proteolytic organisms 
which perpetuate intra-colonic irritation. For a long 
time the importance to the colon of the acidophilus 



Fig. 3 IRRITABLE COLON 

Blood vessel markings lost in blushed mucosa, with granular 
surface and excess mucus. 

bacillus has been recognized, and acidophilus milk and 
acidophilic cultures have been recommended in the 
attempt to re-imi)lant in the colon a self-perpetuating 
flora of this organism. (7) 

Lactic acid has also been given to lower the pH of 
the colon, trying to provide a suitable acid medium for 
the growth of the acidophilic bacteria. It has been shown 
that lactic acid provides both the pH desired and also a 
somewhat sjjccific effect on potentially pathogenic or- 
ganisms especially streptococcus viridens, the ameba, 
and trichomonad. (8) Lactic acid inhibits the activity 
of amylase which is essential to their growth, and they 
die. (9) Lactic acid given by mouth is slowly absorbed 
in the small intestine so that in the colon there is a 
relatively low concentration of it present. (10) Kessel 
(11) hife shown that lactic acid produced an average 
reduction in colonic pFI from 7.2 to 6.5. As for the 
antibiotic action of lactic acid uponprotozoa, Sokoloff (9) 
has shown that lactic acid even in a weak solution of 
1-1000 impedes the multiplication of free-living protozoa 
including amebae. He also found that lactic acid was 
efficient even when the pH of the solution was raised 
to 7.0. 

Polymolecular lactic acid crystals combined with 
lactose is found to liberate lactic acid slowly as it de- 
scends the intestinal tract and by the time it reaches the 
colon, lactic acid is present in effective concentration. (9) 
The preparation of polymolecular lactic acid and lactose 
used in my cases of irritable colon was Trilactic.* It was 
given in tablespoon ful doses three times a day with 
meals, for a period of about three weeks. It was found 
that the majority of cases so treated began to show 
symptomatic improvement in the first week as evidenced 

‘Manufactured by Professional Laboratories, New York. 
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ijy recJucdon in the number of stools per day, and in 
the amount of mucus passed with each stool. Procto- 
scopic examination at this time usualh' showed return 
of vascular markings in the mucosa and loss of the thick, 
glarj' mucus. Treatment is continued for a total period 
of three weeks even if clinical relief appears earlier than 
this, to insure the adequate regrowth of acidophilic 
organisms. During the first five daj's of treatment 
some patients may complain of increased quantity of gas 
in the colon but this disappears as treatment continues. 
In severe cases the dose may be doubled. After an 
initial treatment period of three weeks, 'I'rilactic is 
withheld for a week or two. If symptoms return, a 
second course is started. 

My cases comprise a total of several hundred occur- 
ring in sem'ce age personnel seen in the Gasfro-Enter- 
ological Service of a large Naval Hospital. Since the 
patients were largely in the younger age group, it is 
possible that the condition of irritable colon had not 
Iieen present long enough to have produced wide.spread 
and advanced clianges in colonic physiology and path- 
ology. However, the symptoms were severe enough to 
require investigation and relief. My cases had usually 
a very definite nervous factor in the etiology since they 
were all subject to active duty in combat areas with all 
the nervous tension that duty entails, or selection for 
such future duty. With the cessation of hostilities and 
the widespread shrinking of naval activities the clement 
of anxiety was removed. In some cases of long standing 
seen in the last half of 1945 the irritable colon liabit 
was deeply ingrained and these men had to have p.sy- 
chiatric assistance to eradicate the nervous component. 
Ordinarily, however, this was not necessary. 

At first when the diagnosis of irritable colon was made 
the patient was put on a course of sulfasuxidinc and 
.sulfadiazine, and was given hi.stamine desensitization. 
The results were not good. The cases that improved 
could be put in the class of those who would have im- 
proved spontaneously with the removal of the nervou.s 
and alimentar}' factors. But this treatment was not 
beneficial in a satisfactory proportion of ca.ses. Triiactic 
was added to this and results were much better. Tlien 
histamine desensitization was dropped and finally the 
sulfa drug. Now the routine is that the patients get 
only Triiactic unless tliere is indication for additional 
spedfic therapy. 

Many of the cases seen were those liaving .some other 
GI lesion such as duodena! ulcer. Here the primar}- 
attention was given to that lesion for two reasons. First, 
since it nxis felt that irritable colon in these cases may 


be due to the irritation of the ulcer, it was not lo Ik; 
expected that the colon would improve until the nicer 
became quiescent. Second, the symptoms of ulcer, pain 
and at times hemorrhage, overshadowed in imjiortancc 
the symptoms of irritable colon and required prompt 
relief. Those cases of uncomplicated irritable colon 
without p.sychiatric fixation responded promptly to treat- 
ment. 

All cases were given a complete GI work-up. On 
admission they were put on a meat free diet and after 
4 days a stool specimen was examined for the presence 
of occult blood, ova, and parasites. 'J'hey were then put 
on an ulcer No. 2 diet, consisting of bland, piirced food. 
Proctoscopic examination was done and a rectal smear 
examined. On excluding other diseases and e.stablishing 
the diagnosis of irritable colon, Triiactic was started 
and the bland diet continued. .Sedatives were admin- 
istered as necessar}' — usually phenobarbital gr. three 
or four times a day. 

A gastric anal 3 'sis was done, and then a GI X-ray 
examination and a barium enema study. Procto.sig- 
moidoscopy was rejieated in ten to fourteen day.s and if 
imi>rovement was not satisfactory, further studies were 
done and the dose of Triiactic increased. Stool culture 
was grotvn to determine the predominating organism 
and if in the history symptoms were given which made 
one suspicious of a previous infection with an organism 
of the paratyphoid group, this was checked with an 
agglutination titre. Other investigations were done as 
indicated in an effort to run down the persistent causa- 
tive agent. If it was deemed desirable from an ap- 
praisal of his personality make-up, a psychiatric opinion 
was obtained. Frank psychiatrical cases received treat- 
ment from that department. With this management a 
large proportion of my cases were able to resume duty 
or be separated from the service on jioints within a short 
time. They were cautioned about the possibility of 
recurrence if they again allowed themselves to become 
fatigued, or nervously overwrought, or if they resumed 
habits or dietary indiscretions inimicable to tile colon. 

SUMMARY 

I. Irritable colon is a disease entity having its 
basis in some unusual nervous disturbance to which 
is added some local irritation. 2. The proctoscopic ap- 
pearance of the mucosa is characteristic, 3, Treatment 
is directed toward the neurogenic factor and toward the 
colon. The former attempts to re-establish the normal 
nerve balance to the colon, and the latter to'rcstore the 
normally low pH of the colon. 
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The Role of Vitamin Therapy in the Management of Diabetes Mellitus 

By 

HLAIliR ].. SEVRlxXGllAUS, M.l). 

Montci^.aiu, N- J. 


Tn ALT, prol)al)ility vitamin deficiencies cannot be 

considered to be causative factors in diabetes 
mellitus. llorvever, some of tlie P. factors (thiamine, 
riboflavin, and niacin) arc essential to the enzyme 
systems which provide the normal mechanism for the 
utilization of carbohydrates. (1) Because of this re- 
lationship. it was predicted, and later demonstrated, 
that deficiencies in the B-com]ilex e,\'agH<-'rute the 
severity of diabetes in e-Kperimcntal .animals (2). Ad- 
ditional evidence of the imjiorlancc of the B-complex 
to carholnairate metabolism in the diabetic is found in 
the case histories of tliahetic jiatients with concomitant 
vitamin deficiency symiitoms. 'riicse case histories 
show convincing proof tiuit supplementary therapy 
with vitamin concentrates produces definite and lasting 
amelioration of the severity of the diabetes (3). How- 
ever, these findings should not be regarded as proof 
that vitamin deficiencies are causative factors in dia- 
betes. 

Rciieatcd .attempts to treat diabetics routinely by ad- 
ministration of large doses of water-soluble vitamins 
have been disappointing (4). In my own experience, 
over a 25-ye.ar period in Wisconsin, the occurrence 
of vitamin deficiency syndromes concomitantly witii 
diabetes has been infrequent. Perhajis the greater fre- 
quency with which this combination of syndromes has 
been observed in clinics in Boston f5) and New 'i^irk 
(3) is the result of fundamental differences in the 
economic, racial, and traditional dietetic backgrounds 
of the patient groujis involved. I f this is the correct 
cx])l.anation, it is reasonable to supiiosc that the non- 
di.al)etic grou)) of ixiticnts in Boston and New York 
would show a higher incidence of vitamin deficiency 
than the non-diabetic patients in Wisconsin. 

But more important than the etiologic questions dis- 
cussed is the consideration of vit.amin and mineral 
needs when planning the diet regimen for a diabetic. 
It is not surprising that the necessity of supidying an 
adequate vitamin and mineral intake has sometimes 
been overlooked since the emphasis has usually been 
])laced on the restriction of glucose. ])rovision for ade- 
quate supplies of protein and calories, avoidance of 
ketosis and satisfying the .appetite of the ])atient. Cer- 
tain general principles, other than the routine check 
concerned with the vitamin content of the foods to be 
included in the diet, .should be followed to in.surc 
])roper vitamin and mineral int.akc (6). ' 

At present almost all diabetic dietary regimens pre- 
scribe .some restriction of the caloric intake. This re- 
striction of itself tends to reduce the requirement of 
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some of the water-soluble vitamins .and thereby some- 
what lessens the problem. In addition the limitation of 
the total preformed carbohydrate by means of larger 

I) roj)ortions of fats in the diet further reduces the 
need for the B vitamins (7). 'I'his desirable effect of 
high- fat diet may be significant in the management of 
diabetes but it is seklom mentioned or taken into consi- 
deration. The provision of liberal amounts of meat 
in dialjetic diets tends to assure adequate sujjplies of 
the B f.actors ; however, under unusual conditions such 
as the recent ]jeriod of meat rationing, this source of 
B vitamins may become undependahle. Dairy products 
provide vitamin A and. if fortified milk is used, vita- 
min D. 'J'he universal tendency of the past two decades 
has been to emphasize the use of fresh fruits and juicy 
vegetables — es])cdally those classified as containing 3, 
6 or 0‘:r carbohydrate. This practice provides vitamin 
C fascorhic acid) and to some extent, vitamin A. Thus 
it is apparent that a dietary regimen can he planned 
which meets the criteria of any one of the various 
schemes for the management of diabetes and which at 
the .same time provides the necessary vitamins in the 
foods themselves. 1'he vitamin which is most likely to 
be critically deficient is vitamin D. 

If the phvsician is faced with ])rohlcms such as un- 
dependable co-operation on the i)art of the ]>aticnt. limi- 
t.'itions (economic or otherwise) in the availability of 
certain types of foods, or the need for restricting cer- 
tain classes of food, vitamin concentrates can be jire- 
scribe<i. Sucli administration of vitamin supplements in 
the usual do.sagcs will in all jirobahility have no dele- 
terious effect on the course of the diabetes. If a dia- 
betic jxiticnt when seen for the first time shows evi- 
dence of avitaminosis, he should be given high-potency 
vitamin preparations suited to the deficiency picture he 
))resents until the symptoms of the deficiencj^ disappear. 
Under such circumstances multi-vitamin preparations 
are u.sually the wise.st choice since deficiences of single 
vitamins rarely occur fS). 

If vitamin deficiency is nut causative factor in dia- 
betes. can diabetes bring about avitaminotic states? 
Does diabetes mellitus bring about an increase in tlie 
requirement of any of the vitamins? No tangible evi- 
dence has been reported that would indicate an in- 
creased need for any of the vitamins in diabetic per- 
sons. Their requirements are to .all appearances the 
same as those of a non-diahetic’s of similar size on 
comparable diets. Diuresis of itself is not thought to be 
responsible for any increase in the excretion and loss 
of water-soluble vitamins (9). Recent reports (10, 

II) have discounted the theory that there is an impair- 
ment in the metabolic formation of vitamin A from 
carotene (12) in diabetics. 
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However, there arc a niunljer of complicating cir- 
cumstances which make accessory vitamin intake valii- 
ahle to the clialxetic. It has l)ecn reported that striking 
decreases in tlie blood levels of vitamin A occur in dia- 
betics as a result of acidosis and coma, acute or chronic 
infections, or sudden transfer to a low-fat intake fll)* 
It has also been observed in non-diabetics that severe 
injury, infections and hemorrhage lend to jxroducc low 
blood and urine levels of the water-soluble vitamins 
(13). Prolonged sulfonamide thera])y may increase the 
need for P .vitamins because of reduced .synthesis of 
these vitamins in tlic intestinal tract (14). This has 
rccenth' been .shown to be true akso for vitamin K. 
Supportive vitamin therap}' is therefore important in 
the clinical management of patients with diabetic aci- 
dosis with or without coma, complicating infections, 
and those undergoing surgical measures. In such in- 
stances large doses of multi-vitamin concentrates appear 
to be the prescription of choice. 

The grouj) of older diabetics, which is growing in- 
creasingly larger as a result of the use of dietary 
measures and insulin therapy over the past 25 years, 
presents an additional problem since there is .some 
evidence that aged persons have special vitamin re- 
quirements (15). Whether this change in vitamin needs 
is caused by decreased fowl intake, decreased ahsorj)- 
tion of certain foods, or other changes in the physio- 
logic proce.sses as a result of senescence is not yet 
clear; however, the practice of fortifying the diet of 
older patients with vitamin concentrates has much to 
recommend it to the cautious clinician. 

In untreated or poorly managed diabetics, enlarge- 
ment of the liver frequently occurs. A more rigid con- 
trol of the diabetes and a generous jirotcin intake, 
which is adequate for the metaliolic needs of the liver, 
will help the liver to return to normal. In addition, vita- 
min A and the B-comi)le.\ are important (4). vSince 
the liver occupies a key position in carbohydrate me- 
tabolism (10), it is obviously essential that the best 
possible liver function be maintained in the diabetic. 
In patients with impaired hh-er function, large doses 
of vitamin.s should be given until the hepatomegaly has 
been reduced. The same therajyv is, of course, indicated 
when any form of hepatic disease occurs cither in 
diabetics or non-diabetics. 

When parenteral feedings arc required in the treat- 
ment of diabetics, it is general^’ assumed that only 
rvater, salt, glucose, and insulin are of vital imjrortance. 
This is true if the diabetic patient has been adequately 


nourished prior to the time when the need aro.se for 
the {xarcnteral feedings and if there is to be a return 
to oral feedings withiti two to four days. If however, 
there has been a prior depletion, an acute or severe 
chronic infection, a .severe and shocking injury, or if 
there is a pro.spect of prolonged parenteral feeding 
nccc.ssitatcd by surgical intervention in the gastro-in- 
testinai tract, it may be desirable to include proteolytic 
digests aiifl water-.soluble vitamins into the j)arentera! 
fluids. Recent develojjmenls in the manufacture of 
.such ixreparations have made this a .safe ixrocedure. An 
increase in the amino acid and vitamin intake may not 
only hclj) to avoid edema, but may also result in a 
shorter convalescent period. 


Under the jwesent methods of management of dia- 
betes. successful pregnancies in diabetic women are be- 
coming more and more frequent. In the management 
of these patients, it should not be forgotten that there is 
a greatly augmented need for vitamins during jxreg- 
naticy and lactation (18). 


The occurrence of neurologic complications and vari- 
ous signs of vitamin deficiency disorders in diabetic.'; 
has led some investigators to believe that nutritional 
inadequacy is the principal cau.sativc factor in tlie.«e 
distressing complications of diabetes (5). On the other 
hand, the jmor results from intensive vitamin tlienapy 
recently rejxorted ( 19) have been duplicated in the c.v- 
pcricnce of many of us. It should absn be noted that 
dictar}’ inadequacies may occur in diabetics as well as 
non-diabetics. Put also since in.adequately controlled 
diabetes has a definite effect on the neurologic distur- 
bances (20), too much cannot be e.'cpected of intensive 
and prolon.ged administration of the P vitamins in 
diabetics with neurologic comjdications. If ma.vimum 
results are to be obtained, vitamin therepy mu.st be ac- 
companied by the best possible management of the dia- 
betes and attention to circulatory handicaiis. It is also 
essential that thiamine admini.stration be continued 
for several months although jhc dosage need not be 
large. 


In summary, it can be said that although diabetes 
mcllitus docs not cause vitamin deficiency, and vitamin 
deficiency does not cause diabetes, there are never- 
thele.ss numerous complicating conditions which nw) 
occur in diabetic patients and which make it mlvisable 
to jirescribe vitamin supplements. In the majority o 
these conditions, multi-vitamin preparations are to be 
preferred since they jirovide the greatest assurance o 
adequate vitamin therapy. 
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Spontaneous Hyperinsulinism (Harris’ Syndrome) 
A Survey of Twenty Eight Cases 

By 

WALTER CANE, ^r. D. 

IIemi’STKad, New York 


Tt HAS Iiecoinc a time lionorcd custom in tlic medical 

profe.ssion to peqietuntc tlie namc.s of liht'.^iciaiis by 
connecting them witli the syndromes tliey fir.sl dcs- 
crihed. This is a good tradititm a.s it not only .simjilifies 
terminology, it also jiay.s the rc.spect that i.s due the 
author. 

This writer suggests to introduce tlic term "I farris’ 
vSyndrome" for the clinical jjicturc of spontaneous 
hyper-insulinism. 

Doctor Scale Harris of Birmingham, Alaltama, born 
in 1870, graduated from the University of Virginia in 
1894. Fellow of the American College of Physicians, 
he addressed the American Medical Association at its 
convention in 1924 with a p.ipcr titled “Hyperin.sulinism 
and Dysinsulinism’'(l). Here arc a few i)aragrnj)h.s 
of this paper. . , It seems probable tiiat there arc 
other dysfunctions of the islands of Langerhan.s, besides 
hypoinsiilinism (i. c. diabetes mellitus), and that an 
C-Kcessive formation of insulin may occur, ... It also 
seems probable that a deficiency of the secretion of 
insulin may follow prolonged c.xcessive work of the 
islands of Langerhans. 

“It was this line of reasoning that caused me to think 
that there may be such a condition as hyperinsulinism, 
and when I saw the insulin reaction in diabetic patients, 
I realized that I had seen many non-diabetic patients 
who had complained of the same symptoms. . . . 

■ “IFe have twi been able to find any reference to hyper- 
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ht.uilini.iin in any medical pnhlication. . . . Hyper- 
insulinism is a condition, perhaps a disease entity, with 
definite .symptoms; i. e. those described as being due to 
hypoglycemia. ... It seems ])ossible that hyjioadrenalism 
may be associated with hyperinsulinism. It also seems 
proiiablc that secretory di.sordcrs of the islands of 
Langerhans may be associated with dysfunctions of the 
thyroid, the pituitary bodies and other organs of internal 
secretion. 

... It seems probable that, since a chronic jiancreatitis 
is probably a cause of dysinsulinism, the glands secreting 
tryjisin, amylo])sin and stcapsin are often involved with 
cither increased or decreased function.” 

It is on the basis of this ground breaking and com- 
prehensive paper, one of the classics in medicine, that a 
motion for the adojition of the term “Harris’ Syndrome" 
is entertained. 

Harris’ original paper has been followed by jniblica- 
tions in ever increasing numbers. Contributions came 
from ncuro-i)sychiatrists, internists, endocrinologists, 
diabetes specialists, gastroenterologists, pathologists, 
physiologists and surgeons. It looked as if the eyes had 
been opened to the e.xistence of an entitj' that previously 
had been completely overlooked or treated as neurosis, 
neurasthenia, vasomotoric imbalance, vagotony, etc. 

It must have been a great satisfaction to Harris when 
he wrote in 1936 (2) “ TH'perinsulinism takes another 
syndrome from the waste basket of neuroses’ is the 
syllogistic statement of Evans and McDonough of La 
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Cross, Wisconsin, who found and relieved six cases in 
six montlis’ private ])ractice after they became ‘hyper- 
insulinism conscious’. Powell, a general practitioner of 
^^’cst itfonroe, Louisiana, found 25 cases of h}'i)cr- 
insulinisni in 2 years after he recognized his first case.” 

On another occasion, in closing a discussion of a paper 
he Iiad read before a gastroenterological meeting, Harris 
made the following remark (3). “I predict tiiat within 
the ne.xt year most of those j)resent will have had one 
case, or a number of cases, of hyperinsulinism. In other 
words, when gastroenterologists become hyperinsulini.«ni 
conscious, they find the cases: because such patients 
usual!}' connect their symptoms with their stomachs.” 

'I'iiis writer became “hyperinsulinism conscious” six 
ye;irs ago. In these six years I have seen in my private 
practice twenty-eight cases. From 1941 until 1943 
twelve cases were seen, hut no case incidence figure can 
be given as the total number of new patients could not 
i)e <letermined due to a change in the filing system. In 
the year 1944 I saw eight cases. As the total number 
of new patients seen by me in 1944 was 260, the inci- 
dence of .spontaneous hyjjerinsulinism in my private 
practice in 1944 was 3 ])ercent. In 1945 the incidence was 
1 per cent, in 1946 1.7 per cent. The incidence over the 
years 1944-46 was 1.9 jier cent. 

Among the 28 cases tliere were 21 males and 7 fc- 
ntales. The age ranged between 26 and 48 years; 16 
were Iietween 30 and 39 years. 

'riie duration of synijitoms was from 3 months to 20 
years, the average being 4J4 years. 'J'lie a])i)earance of 
the symptoms was as a rule between Ij^ and 5 hours 
after a meal. The s)'mi)toms occasionally started, or 
were exaggerated, on jdiysical exertion. 'I’liis was 
particularly i)ronounced in tlie case of a 38-year-old 
mailman, letter carrier, who for 20 years Iiafl .si)ell-s 
while on his route. Often the spell appeared at bed-time 
or during the night .sleep. 

The .symptomatology has .so often been given that it 
may be unnecessary^ to repeat it here. 4'iie most common 
sym])toms were abdominal jjain. weakness, numbness, 
cold perspiration, tremor, dizziness, absentmindedness, 
lack of alertness. There were pcojile who in a spell 
jjassed red traffic signals and were surjiriscd when they 
were stopped by the policeman. There were teachers 
who suddenly in the classroom did not know “what they 
were talking about.” A 32-year-oId engineer ijerformed 
motions that seemed strange to himself like slamming 
doors, missing the chain of a light switch, trying to 
open a door without turning the handle. W'hen he was 
reading-, “his eyes were far ahead of his brain.” 

An indefinite sensation of hunger was jiresent in most 
patients during the attacks. At time.s. but by no means 
generally, there was craving for sweets. Fating, jjar- 
ticularly ice cream and fruit juices, invariably stopped 
the attack. 

Five patients, or 18 per cent, had diarrhea during or 
right after the attack. 


.Twenty-five jjatients or 89 per cent had alidominal 
pain. The pain was described in nearly every imaginable 
way from an indefinite “hunger ])ain'’ to severe cramps. 
The pain was localized in every part of the abdomen 
although the upper abdomen and the upper left abdomen 
prevailed. 

Wciglit loss was recorded by eight patients, or 29 per 
cent, 'file greatest losses in weight were 35 pounds in 
one year, and 43 pounds in 16 months. 

From patients’ histories and through findings of our 
own the following associated pathological data seem 
worth reporting. 

Duodenal ulcer was present in 4 patients or 14 
])er cent. 

Achlorhydria, one jiatient, or 3.6 per cent. 

Hyperchlorhy'dria, without ulcer (134 and 140 total 
acidity respectively), 2 patients, or 7.2 per cent. 

Bradycardia (pulse rate from 52 down to 24 per 
minute), eight patients, or 29 per cent. 

Tachycardia, one patient, or 3.6 per cent. 

Emotional instability, two jiaticnts, or 7.2 per cent. 

Alcoholism, two patients, or 7.2 per cent. 

It was generally stated by j)atients that coffee ag- 
gravated the symptoms. 

The glucose tolerance test was \)erformcd on twenty 
jiatients. The remaining eight patients had only fasting 
blood sugar determinations. The majority of these 
eight patients were workers in defense plants whose 
absence from work for a whole day did not seem justified 
during the war emergency. We were satisfied when the 
fasting blood sugars were below 65 in the presence of a 
typical history' and when the therajreutic results bore out 
our diagnosis. In only one case did we e,xtend the test 
to five hours as has been suggested by Harris and others, 
and in only four ca.ses did we e.xtend the test to four 
hours. Of the remaining fifteen cases only twelve re- 
quired the three hour test whereas three showed the 
typical blood sugar drop already two hours after glucose 
intake. Of the twelve patients who had a three hour test 
three showed the three hour blood sugar equal to, or 
higher tlian, the two hour blood sugar. Of the four 
patients who had a four hour test two showed a rise of 
the four hour blood sugar over the three hour specimen. 

It is admitted that, in shortening the test period, we 
may have dejjrived ourselves of more impressive figures 
of blood sugar drop. Case 13 showed the most sjicc- 
tacular droj) of the whole scries only after four hours 
which we would have missed had we stojijied at the 
three hour test which already' had been convincingly 
low. However, as all our tests were done on ambulatory 
j>atients, we could ill afford to e.xfend them beyond the 
ajipearance of a clinical insulin shock which at times 
had rather alarming features. In following Harris 
suggestion, we made our patients take brisk walks for 
about 25 minutes prior to the two, three, and four hour 
tests. 
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One liuiidrerl grams of clicmically pure Dextrose 
Anhj'drous Alerck in 300 cc of water were given the 
patients to drink immediatch’ after tlie fasting specimens 
were taken. 

TABLE I. 

Chart of Blood Sugar Tolerance Tests. 

Case No. Fasting 45 min. 2 hours 3 hours 4 hours 5 hours 


.1. 

88 

149 

122 

67 

. 53 

2. 

59 

113 

29 



3. 

G5 

140 

100 

30 


4. 

88 

147 

115 

50 

70 

5. 

75 

70 

70 

55 


6. 

85 

120 

55 

40 


7. 

71 

107 

47 



8. 

50 

115 

63 

55 


9. 

80 

108 

63 

40 


10. 

59 

95 

G9 

72 


11. 

65 

110 

41 

60 


12. 

71 

74 

82 

12 


13. 

70 

144 

80 

40 

15 

14. 

55 

74 

45 

50 


15. 

C4 

124 

57 

18 


IG. 

79 

125 

70 

49 


- n. 

85 

118 

83 


85 

18. 

74 

156 

110 

38 

55 

19. 

75 

100 

79 

36 


20. 

70 

158 

29 




I'rom our series we selected three hlood sugar curves 
for graphic demonstration. 


1 kf i kr afc, 4 kr 



Figure 2 shows normal rise and early fall (after 2 hours) 


Ca.se No. 5 failed to .show any rise of his hlood sugar 
over the fasting value. This phenomenon is considered 
by Bockus(4) as indicating malnutrition. It is debatable 
whether this case belongs to our series at all, and the 
(juestion arose whether this patients’ hypoglycemia Iwd 
an origin other than hyperinsulinism. However as a 
typical attack was produced after three hours, the case 
was included. 

It will be noted that cases No. 13 and 15 had blood 
sugar drops below 20 mg per cent, 'i'hese patients were 
not in a shock anywhere near as severe as others whose 
blood sugar remained much higher. This observation 
has been made by other writers. Sippe and Bostock(5) 
gave their opinion as follows. "As in all disease, the 
susceptibility of the individual varies so that one person 



Figure 3 .shows “flat” rise and average fall (after 3 hours) 



Figure 4 shows normal rise and late fall (after 4 hours). 


may feel well with a blood sugar which gives rise to 
acute hyjioglycemic symptoms in another.” Banting(15) 
stated that hypoglycemia may not be noticed until the 
hlood .sugar falls to 32 mg per cent. Cammidge(lO) 
made similar observations. Pribramfll) observed 
hyjioglyccmia at a blood sugar level of 80-90 mg per 
cent. Leyton (12) and Langdon Brown (14) reported 
on two diabetics who displayed symptoms of hypogly- 
cemia at levels of 250 and 150 mg per cent respectively. 

In our series, cases 2, 3, 4, 7, 11, 12, and 20 showed 
the most definite signs of insulin shock, the severest 
being case 20. It occurred to us that i)i all these patients 
the blood sugar fall was deeper and more sudden than 
in the rest of this survey. Within one hour the fall was 
in case 3 ; 70 ; case 4 ; 65 ; case 7 :60 ; case 11: 69 ; case 
12 : 70; whereas in case 2 the fall was 84, and in case 20, 
it was 129. Our observation seems to favor the opinion 
that a sudden marked fall of the blood sugar, no matter 
between what levels, is the cause of the symptoms 
described as insulin shock. If this opinion were con- 
firmed by other observers, the term “Hypoglycemia” 
would not be adequate to characterize Harris’ Syndrome. 
“Hyperinsulinism” would seem to cover the subject in 
a better way. The question of the “sudden and marked 
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drop” of the blood srigar has been discussed many times 
in the past. Maddockand Trimble(6) observed a blood 
sugar drop from 230 to 43 mg per cent in three hours 
without symptoms. Prie.sel and Wagnerf/) made the 
same ojiservation on a jiatient whose blood sugar drojiped 
from 321 to 94 in four hours. SiegmanfS), in an ex- 
cellent and comprehensive study uttered the o]>inion 
tliat the duration of the existence of hypogI_vccmia is 
more liable to produce symptoms than the speed and the 
extent of the fall. 

Siegman’s oiiinion was not borne out by our observa- 
tions. Seven patients on whom the sugar tolerance tests 
were ])erfornied and all eight patients who had only 
fasting blood sugar determinations appeared for the test 
in a state of hypoglycemia (65 mg per cent and below). 
It seems safe to assume that their hypoglycemia had 
existed for many hours prior to the test, ^'et no one 
revealed anj- .sj-mptoms or signs of insulin shock. The 
cases of Haddock and Trimble and of Priesel and 
Wagner do not necessarily disprove our opinion that a 
sudden marked drop of the blood sugar will produce 
symptoms. The falls from 230 to 43 mg per cent and 
from 321 to 94 mg per cent, siiectacidar as they may 
seem, were observed over periods of three and four 
hours respectively. This means an average fall of 
62 and 57 mg per cent per hour re.spectively, which is 
not as deep a fall as some of our patients displayed. 

Another observation may seem worthy of considera- 
tion. As all of our [latients were away on brisk walks 
for 25 minutes prior to the collection of each blood 
specimen, there is reason to believe that the elap.se of one 
hour between two blood sugar determinations was too 
long and gave misleading results. The actual drop, or 
at least the major part of it. may have taken place in a 
much shorter time, during the walk. This observation 
seems to have been confirmed h)'- Levine, Gordon and 
Derrick(9). These investigators determined the blood 
sugar of runners in a Marathon race who were stricken 
by sudden collapse. The}" found hypoglycemia as low 
as 40 mg per cent. 

In reviewing the literature, including te.xt books on 
diabetes and insulin treatment, it occurred to us that the 
definition of hypoglycemia differed almost with every 
author. PIimwich(16) made the following statement. 
“We recognize hypoglycemia clinically only when the 
blood sugar has fallen so low that signs and symptoms 
become conspicuous. It takes a blood sugar below 
50 mg per cent before such symptoms become promi- 
nent.” Banting(15) set the' critical level at 32 mg per 
cent. Pribram (11) observed symjitoms at a level of 
80-90, Leighton (12) at 250, Langdon Brown (14) at 
150 mg per cent. 

None of our patients underwent pancreas surgery. In 
deciding on a conservative treatment we followed the 
suggestions of Bockus and of Whipple and Frantz. In 
an attempt to differentiate between functional hyper- 
insulinism and adenoma of the islets of Langerhans, 
Bockus(4) gave eight criteria which are suggestive of 


b'cnign ncojilasm. None of these criteria were applicable 
to any one of our patients. IVhipple and Frantz(13) 
summarize their opinion as follows. “After the diagnosis 
of chronic hypoglycemia is established, — the patient 
.should have a course of medical therapy. — If it is 
found — that the seizures are controlled only on a high 
carbohydrate intake, an exploratory celiotomy is in- 
dicated.” .As far as is known, all our patients responded 
promjitly to low carbohydrate dietary treatment. None 
of them had any further .seizure as long as the diet was 
observed. Except for si.x patients who moved away in 
the course of the years, a dose follow-up was carried out. 

Of further interest seems the following observation. 
This writer limits his practice to gastroenterology. It 
will be noted from the aliovc mentioned data that in our 
.series twenty-five jiatients or 89 per cent offered a 
history of abdomiiud pain. 'Die pain appeared several 
hours after meals and was relieved by eating. It would 
seem only natural that plu'sicians who are not familiar 
with, nor conscious of, Harris’ Syndrome, may suspect 
in those patients duodenal ulcer. In fact twenty-one 
patients or 75 per cent had been under medical care, 
some for many years. A great many had gastrointestinal 
.\-r.ay examinations, some up to three and four GI 
series, in search for an ulcer which did not exist. Eigh- 
teen patients or 64 per cent were referred to us for 
opinion by their iihysicians after unsuccessful treatment. 
It seems safe to assume that the bulk of patients with 
Harris’ Syndrome appear in the office or clinic of the 
gastroenterologists at some time during their clinical 
course, cither on their own accord or referred by their 
physicians “because”, as Harris remarked, “such patients 
tisuallv connect their symptoms with their stomachs,” 


'riic frequent occurrence of abdominal pain in patients 
disjilaying Harris’ Syndrome will be easily understood 
if one considers the effect of insulin on gastrointestinal 
peristalsis. In 1924 Bulatao and Carlson(17) reported 
that production of hypoglycemia in e.xperimental animals 
by the subcutaneous injection of insulin was uniformly 
accompanied by bypertonus and hypermotility of the 
stomach, 'riic gastric tonicity and motility increase as the 
hypoglycemia deepens until complete tetanus of the 
stomach is reached. The first record of the increase in 
gastric peristalsis in the human individual after insulin 
administration was that by Dickson and IVilson in 
1924(18). 


This observation was followed by a report from 
3uigley, Johnson and Solomon (20) who observed that 
:he increased peristalsis produced by insulin is not in- 
hibited by such procedures as smoking, unpleasant 
miotion, body discomfort, or the presence of moderate 
imounts of non-carbohydrate food in the stomach. The 
nereased movement was inhibited by Atrojiine. The 
mmediate relief of the excess peristalsis and of hunger 
■vhen appropriate amounts of glucose were given was 
ibserved both by Dickson and Mhlson and by Quigley, 
fohnson and Solomon. 

According to Best and Ta3'lor(19) insulin augments 
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also, to some e-Ntent, peristaltic movement in tlic cluo- 
clemnn and in the colon, hut the effect is not as marked 
as in the case of the stomach, llowever, increased 
peristalsis in the colon may account for the fact that 
five patients or IS per cent of our series had diarrhea 
during or right after the attack. 

Since those early observations on the effect of in.sulin 
on gastric peristalsis it has become known that imsulin 
also raises gastric secretion and acidity. The close 
interrelationship between fall of blood sugar and rise of 
acidity was amply demonstrated by Hollander in a 
recent publication (21). 

The established stimulating effect of insulin on gastric 
peristalsis and on gastric secretion may be a temptation 
for speculating on the subject of “hyperin.sulini.sin and 
peptic ulcer.” Abrahamson devoted much thought and 
wrote an interesting article on this subject(22). He 
found a gradual drop of the blood sugar level from the 
peak reached after glucose intake to an average of 
58 mg per cent in the si.K hour specimens in twelve 
patients with i)roven gastric or duodenal ulcer and in 
four patients with negative X-ray findings but with 
“ulcer histories”. However, none of his cases displayed 
the recognised symptoms of hyperinsulinism, and there- 
fore his terminology differs from the generally accepted 
one. Moreover in nearly all cases his blood sugar drops 
were slow and continuous to levels that in themselves 
are not low enough to make uj) for the absence of 
symptoms. 

In our sugar tolerance tests we ran across many cases 
that failed to show any .symptoms. 'I'hose cases were 
not included in this series although we obtained blood 
sugar values as low as 60 and even 56. We felt that if 
a person goes long enough without eating, anyone may 
produce a low blood sugar level. That is probably the 
normal mechanism for producing hunger. We all will 
get "weak from hunger” if we stay long enough without 
food, and six hours is a pretty long stretch i f a man had 
just .seven tablespoonsful of sugar for breakfast. 

In our series four patients or 14 per cent had proven 
duodenal ulcer, none had gastric ulcer. This incidence 
seems to be too low to draw any conclusions. On the 
contrary, it may be argued that gastric hyperperistalsis 
and hyperacidity are not, or not alone, the cause of peptic 
ulcer. 

A great number of other diseases have been sug- 
gested as having some causative relation to hyper- 
insulinism. However, as the majority of these reports 
were made after only one case had been observed they 
don't seem to carry too much weight. Those as.sociatcd 
.diseases were “hypophyseal thinness”, primary carcino- 
ma of the liver, trichinosis, rhabdomyofibroma, retroperi- 
toneal sarcoma, alcohol intoxication,' “hypophyseal dis- 
■ ease”, hypophysectomj-, ijerforated duodenal ulcer with 
secondary pancreatitis, renal glycosuria, “smoke drink- 
ing”, Kaynaud’s Disease, Simmond’s Disease, tri- 
geminal neuralgia.- Hypoglycemia was even called “a 
new deficiency syndrome in vSpain.” 


Of our series the only associated abnormality worth 
noting seems to be bradycardia, observed in eight ] 3 a- 
tients or in 29 per cent. These bradycardias, with pulse 
rates ranging from 54 down to 24 heart beats per minute, 
were observed during routine physical examinations, 
not during the sugar tolerance tests. 

Abdominal pain, as reported above, was j)resent in 
25 ca.ses or in 89 per cent of the series. The high inci- 
dence of this .symptom makes us hesitate to call ab- 
dominal pain an associated abnormality in Harris’ Syn- 
drome. It seems much- rather to be almost an integral 
j)art of the clinical picture. 

Weight loss was reported by eight patients or 29 per 
cent of the series. This weight loss was marked in two 
cases, 35 pounds in one year, and 43 pounds in sixteen 
months. As in both these patients the symptoms as 
well as the blood sugar droj^s were very marked, they 
were presented to one of X'ew York’s leading jjancreas 
.surgeons. In both cases surgery was refused, and 
patients did well and regained their weights under 
dietary management. 

The ratio between males and females, if our survey 
of twenty-eight cases carries any weight in this respect, 
is somewhat different from reports in the literature. 
Cammidge(lO) found that every age period, excepting 
31-40, showed an excess of males, about two to one, 
vSippe and Bo.stock(5) had 21 females as against 4 males. 
Our scries consisted of 21 males as against 7 females. 
Of these seven females one was 26 years old, three were 
between 30 and 40, and three were between 40 and 50 
years old. 

Where the overall case incidence is concerned, the only 
reference found in the literature was made by Sippe 
and J>ostock(5j. These authors found a case incidence 
of 0.47 per cent whereas ours was 1.9 per cent. This 
discrepancy may be e.x]>lained by the difference in ma- 
terial. Sipjje and Bostock drew their cases “from a 
large series of cases met wdth in general medical prac- 
tice” v/hereas ours was a selected group in a compara- 
tively small gastroenterological practice, the majority of 
the patients having been referred by their physicians 
because of undiagnosed digestive disturbances. 

SUMMARY AND COMMENT 

A suggestion was made to introduce the term ‘Harris’ 
Syndrome” for spontaneous hyperinsulinism in honor 
of Doctor Seale Harris who first described this clinical 
entity in 1924. 

Twenty-eight cases of Harris’ Syndrome were seen 
by us in private ])ractice between 1941 and the end of 
1946. The overall case incidence was 1.9 per cent. This 
figure indicates a higher frequency of occurrence than 
is hitherto generally believed. A great many more 
jihysicians should become “hyperinsulinism conscious” 
in order to avoid diagnostic pitfalls, as for example this 
writer has not one case of hyperinsulinism registered in 
his files prior to 1940, although he has been in medical 
practice for 24 years. 
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Tlie most common and cardinal symj)toms of Harris’ 
Syndrome in our series were abdominal i)ain, weakness, 
cold ])ers])iration, tremor, dizziness, impaired conscious- 
ness. No attempt was made in this paper to touch the 
psychiatric angle of this disease. However, it should he 
mentioned that an extensive psychiatric literature exists 
on this subject. This literature includes reports on in- 
mates of state institutions who had been treated as 
epileptics till the true nature of their “fits” was found. 
We may add here the hi.story of one of our ])aticnts 
who once, while sitting in a movie theater, became un- 
conscious and wetted himself. 

On 20 of our 28 patients glucose tolerance tests were 
performed, the remaining 8 cases having been diagnosed 
if the fasting blood sugar was below 65 mg per cent 
and if the therapeutic results u'ere satisfactory. It was 
found that the typical blood sugar fall occurred much 
earlier than is generally believed. 'I'he average deep 
fall occurred after 3 hours. There were early falls after 
2 hours. A fall after 4 hours was found to be a late 
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fall, h 5 hour determination was necessary in only one 
case. Wood sugar falls below 20 mg ])er cent were seen 
on patients on whom no subsequent surgery was seen 
to be indicated. In fact none of our patients were sub- 
jected to surgery although blood sugar falls were usual- 
ly down to lower levels than hitherto seems to have been 
tlic rule in case rejTOrts on non-surgical hy])erin.sulinism. 
'Fhe extent and the speed of the lilood sugar fall were 
found to be the important factor.s in the causation of 
.•.ymjnoms. 

The frequency of abdominal pain in our patients’ 
histories was noted wln'ch makes this .s}mi)foni almost 
an integral j)art of Harris' Syndrome. This jjain seems 
to be due to the known effect of insulin on gastric and 
inte.stinal peristalsis and on gastric secretion and acidity. 
It is therefore suggested that gastroenterologists be 
particularly alert to the relative frequency of Harris’ 
Syndrome in ])atients presenting “ulcer historie.s” on 
whom no diagnosis of ulcer can be made. No causative 
rcl.atit)nship between hyperin.sulini.sm and peptic ulcer 
was found. 


AMiuticA.v JouKN.M. Of ])i(;i;srivi; Hjsi;asi;s 


RIi:bTiK’HNCE.S 


t. Harris, Seale: JJiM.A. 83;723, 1924 

2. Harris, Seale: Ann. Int. Med. 10:515, 1930. 

3. Harris, Scale: Am, J. Olg. nb, 2:557, 1935. 

4. Bocku.s, H. L. Gastroenterology, Vol. III. Pgs. 740, 812 , 
Saunders. 

5. Slppe, C., Boslook, J; Med. J. of Australia, 1:7, 207, 1933. 

6. Maddock and Trimble: JJt.M.A. 91:9, 1928. 

7. Frle.sel and Wagner: Klin. Wocbcnschr. May 28, 1925. 

8. Siegman, Jean: LTHypoglycemic. Thesis. Parts, 1932. 

9. Levine S. A.; Gordon B.. Derrick, C.L.: J.A.M.A. 82:22. 
1778, 1924. 

10. Cammidge, P.J. Brit. Med. J. 1930; 818. 

11. Pribram E.: J.AM.A. 90:25. 200, 1928, 


12. Leyton O.; The Lancet, 1923, pg. 1125. 

13. Whipple, A,0.; Frantz, V: Ann. Surg. 101:1299. 1935. 

14. Langdon Brown: The Lancet. 1924, pg. 59. 

15. EanUng, C.: Brit. Med. J. 1923, pg. 440. 

10. Himvich. H.E.- Am. J. Dig, Dis. 11:1. I, 1944. 

17. Bulatao, E.; Carlson, AJ.; Am. J. Physiol. 09:107, 1924. 

18. Dlek-son, W.H., Wilson. M.J.: J. Pharm. Evp. Then 
24:33, 1924. 

19. Best. CJI.: Taylor, N.B.: Physiol. Basis of Med. Practice, 
pg. 585. 

20. Quigley. J.P.; Johnson, V.; Solomon. EX: Am. J. Physiol. 
90:89, 1929. 

21. Hollander, F; Gastroenterology 7:6, Oil, 1940. 

22. Abrabamson, E.M.; Am. J. Dig. Dis. 12:379, 1945. 


An Explanation of Anal Pruritus* 

By 

FK KDERl C K H OELZliL 

Chicago, Ii.i.inois 


■NTonk of Thi; published e.xplanations of anal pruritus 
’ that have come to my attention have lieen convinc- 
ing. It therefore seems worth presenting a simple and 
seemingly' logical e.xplanation based upon a personal 
experience with this annoying disorder. My experience 
was practically an e.xperiencc of experimental anal 
pruritus as the itching developed under unusual experi- 
mental dietary conditions and alternately' subsided and 
recurred with changes in my diet. Tlie circumstances 
were as follows ; 

In 1914, I began swallowing large amounts of cotton 
fiber as a non-nutritive substitute for food to make food 
restriction or fasting easier. The fiber (surgical cotton 
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cut Up or chopped up so as to reduce its tendency to 
mat) was hard to swallow without suitable flavoring 
and I found no entirely .sati.sfactory non-nutritive flavor. 
Hence, I generally swallowed the fiber after soaking it 
in orange juice or some other fruit juice. This, without 
other food, served to satisfy me during jjeriod.s of about 
3 day's after which more nourishing food seemed to he 
needed and was eaten during 1 or 2 days. Then I would 
again return to the exclusive use of cotton fiber soaked 
in fruit juice. This regimen of alternately re.stricting 
and liberalizing niy food intake apjieared to he highly 
beneficial hut it became complicated by the- development 
of intolerable anal pruritus and therefore had to be 
abandoned. 

The diet of cotton fiber and fruit juice was obviously 
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responsible for the, pruritus as the anal itcliing dis- 
appeared intermittently with the eating of more normal 
food and it also did not occur when the cotton fiber was 
swalloived after it was soaked in olive oil or when it 
was taken mixed with tapioca jelh’ or other food. A 
time factor was apparent!)’ involved in the development 
of a sensitive anal condition as I did not notice any 
itching until a month or more after I began using large 
amounts of the cotton fiber soaked in fruit juice. First, 
it was noted that itching followed the anal leakage of 
small amounts of fluid. Later, paroxysmal itching fas if 
an insect were biting) occurred after the apparent mere 
jiassage of small amounts of gas. However, with the 
passage of gas, the simultaneous anal leakage of fluid 
was noted on a few occasions. Drying the anal region 
did not stop the itching under these circumstances. 
Washing the region was necessary to bring relief. This 
suggests that even without noticeable anal leakage, anal 
pruritus may be produced by an insensible leakage or 
insensible spraying of the anal region with irritating 
fluid carried along by passing gas. 

In the above experience, the fruit juice did not seem 
to be carried into the rectum. The feces appeared to 
consist of jiractically nothing but cotton fiber in the 
form of discrete boluses. When only lemon juice was 
used as flavoring, the cotton passed about as white as 
when it was taken, e-xcepting for periodic bile staining. 
The discrete fecal boluses of cotton nevertheless con- 
tained enough fluid so that small amounts were evidently 
separated from time to time by periodic peristaltic waves 
or by the transiently increased pressure created by the 
movement of gas. Unlike normal food fiber, cotton 
fiber holds fluid loosely and releases it easily under 
jircssure. Normal celluiosic food residues usually in- 
clude hydrated cellulose and hemicellulose from which 
fluid cannot easily be scjiarated by simple jiressure. 

It does not seem likely that unabsorbed fruit juice was 
the fluid re.sponsible for the anal irritation. Gastric 
juice also docs not seem to be the fluid likely to explain 
irritation below the duodenum. This leaves bile, pan- 
creatic and intestinal juices as the most probable sources 


of the irritating fluid, at least in my e.xperience. In 
other cases, irritating or decomposing foods may be 
responsible. However, in my opinion, tryptic corrosion 
is mainly re.sponsible for anal pruritus and also for the 
scalding effect of diarrhetic stools, lower bowel soreness 
following diarrhea and the initiation of lower bowel 
ulceration. The infection of lower bowel lesions is 
secondary, according to this concept. 

The circumstances under which I developed anal 
jiruritus may nevertheless lead some psychosomatic 
minded clincians to question the foregoing explanations 
on the assumption that my practice of swallowing cotton 
fiber and the restriction of my food intake had no 
rational basis and indicated an alinormal p.sychologic 
condition which was somatically manifested Iiy anal 
jiruritus. In fact, my sanity rras questioned in some 
medical quarters because of my use of cotton fiber and 
other non-nutritive materials but the idea was ap- 
preciated by Dr. Frederick M. Allen when it was brought 
to his attention in 1917, Before that. Dr. Allen had 
demonstrated the value of the starvation treatment of 
diabetes at the Hospital of the Rockefeller Institute for 
Medical Research and he realized that a flour made of 
something like cotton fiber would help make the starva- 
tion treatment of diabetes more practical. As a result 
of Dr. Allen’s encouragement, I placed a cellulose flour 
fCellu Flour) on the market in 1919 and this became 
widely used in the dietary treatment of diabetes before 
insulin was discovered. After insulin became available 
(in 1923), I disposed of my manufacturing interests in 
Cellu Flour, partly because insulin was then expected 
to make food restriction or fasting unnecessary in the 
management of diabetes and the value of food restriction 
or fasting for other purposes was not (and still is not) 
widely apjireciated. In recent years, increasing evidence 
has nevertheless been found by tests on rats that food 
restriction (1) and intermittent fasting (2) prolongs 
the life span. In fact, the mere addition of celluiosic 
bulk-formers to tbe diet of rats has also been found to 
prolong the life .span (3, 4). My use of cotton fiber 
and periodic food restriction or fasting therefore seems 
to have been amply justified. 
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Pruritus Ani 

By 

N. 15. JABFE, M. D, 
Wadswoktu, 1\1,\.\sas 


TJruritus ani is a syndrome, tlie most distressing fca- 
tiire of wliicli is itching. It is hecausc of llie intense 
suffering it causes, the nerve racking ag<iny, clironicity. 
unyielding to treatment, and frequent recurrence, that it 
is so prominent a problem to the profes.sion. This condi- 
tion resulting from numerous diseases, local or constitu- 
tional, taxes the skill and ingenuity of the ph.vsician, 
brought forth legions of treatments;medical,. surgical, X- 
ray, ph^'siotherapy, chemotherapy, projjhylaxis, vaccino- 
therapy and hydrotherapy. It is still an urgent and 
provocative subject — discussed and interrogateci among 
proctologists — “How do you treat Pruritus Ani?” They 
eagerly listen and absorb voraciously all heljiful sug- 
gestions. Many brilliant physicians throw up their 
hands in despair when encountering these afilictcd jia- 
tients, and wish they could avoid such eases. This 
symptom looms uji as a giant in the sjjhere of thera- 
peusis, grim, tenacious and elusive. Symiitomatic treat- 
ment consumes the energies of most of the jirofcs.sion, 
whether admitted or not — and here is a .symiitom that 
has driven some to nervous exhaustion, de.‘.pair, and 
even suicide! 

ETIOLOGY 

The causes of pruritus ani are very numerous, usually 
a combination of many conditions. It may follow as a 
.sequence of many diseases, as diarrhea, constijiation, 
nervous and phj'sical strain, particularly if there is pre- 
existing ano-rectal disease. The itching at first may be 
very mild, transient, but if scratching is started the 
tissues are inj'urcd, inviting infection. At first the 
person may feel a sense of relief after rubbing and 
scratching, but later the itching becomes worse, and the 
urge to scratch very inten.se; so, a vidous circle is started 
— undermining all nerve control, establishing the 
scratch-itch syndrome. If this scratching continues the 
perianal tissues become altered, diseased and the condi- 
tion goes from bad to worse. 

One fact must be emphasized and I found it un- 
deniably true, that itching can be precipitated in many 
cases, if scratching is persistent even if the person is 
in the best of health, in general, and without any ano- 
rectal disease in particular. Persistent abuse by anything 
' that is harsh to the tissues would invariably produce 
itching. Because this region is perpetually in contact 
with enormously bacteria-Iaden masses, nature erected 
a line of defense in these tissues against infection. If 
mechanical force as scratching, rubbing, irritation by 
clothing, chemicals, etc., the barriers are destroyed and 
infection results. Once the tissues are denuded, the 
sensory nerves are exposed and itching begins. The 
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abundance of nerve supply in this region, renders it verv 
su.scej)tible to irritation, resulting in itching, burning, 
smarting, pain and spasm especially when they are 
exposed. 

Pruritus may follow ano-rectal diseases, colon and 
sigmoid-cryiiitis, fi.ssure, fistula, proctitis, ulcer, iiapilli- 
lis, prolapse, dysentery and constipation — Dernia- 
tologic diseases of the parts or adjacent tissues ; eczema 
marginatum, dermatitis venenata, scabies, intertrigo, 
herpes, psoriasis and e.specially the most frequent tinea 
tricopbytina. Keflex ; stone in bladder, phymosis, vesi- 
culitis, diseases of the uterus and adnc.xa, displacement 
or procidentia, ovarian cyst.-, and tumors, and vaginal 
discharges. Constitutional diseases; diabetes, malaria, 
acidosis, T. B., Lues-anemias. Dietarj- — overeating, 
c.xcessive carbohydrates, spiced foods, cheese, nuts — 
foods causing allergic reactions as sea foods. Drugs; 
quinine, cocain, cincophen, arsenic, cojiaiba — also straw- 
berries in season, too much of tobacco and alcohol. In- 
fection, bacterial, parasitic, pediculi, threadworm, tape 
worm, round worm, and strejitococcus fccalis. Irritation 
from tight clothing, detergents, moisture, abrasions, 
skin bags, rough toilet paper, newspaper, uncleanliness, 
sweating e.specially in stout individuals. Psychic condi- 
tions — melancholy, hysteria. Occupations — r working 
in high temperature ns fire engineers, stokers, moulders. 

As indicated the causes of puritus are numerous. 
Still, there are many cases, where there is no definite 
etiolog}’ found, after the most careful investigation. 
Here jjossibly the intestinal bacterial flora is the causa- 
tive agent. Here the perianal tissue ajipcars health)-, 
soft, good color, but the itching, and stinging are very 
intense. Such cases are usually due to a perineuritis of 
the anal canal. 

Patbolog)’ : The area affected may be localized — 
patchy, but usually is circumanal. The tissues of the 
anus may be reddened, swollen, dr)- or moist. The 
radiating folds are turgid. The appearance of the skin 
in all cases is leathery, thick, fibrosed and hardened. 
There may be raw areas and fissures. The entire skin 
may look like a dry fig. In some cases the skin of the 
scrotum, jicrineum, is involved. It may also e.xtend to the 
abdomen, thighs, knees and legs. At times, rashes and 
eczematous conditions affect the entire bod)', buttocks, 
labiae, penis, lumbar regions, and ujjper extremities. 
There also may be maceration, and oozing. The glands 
of the groin may be enlarged. Goldbacher claims that 
there are microscojiic lacunae (lakes) in the subcutan- 
eous tissues in jiruritus. The sweat glands of the region 
produce a high carbohydrate, protein, and alkaline sweat, 
favoring the growth of bacteria and fungus. 
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Tliere nia.v be moderate cli.sconifort in llie anal region, 
a slight occa.sional itch, a transitory mild epi.sode, during 
the day, or night, or after defecation while using lissue.s. 
Gradually, if .scratching i.s done, the itching hecomc.s 
severe, sharp, stinging, burning, intcn.se and torturing. 
Occurring as it doe.s at night, in mo.st in.stanccs, it 
de.stroys the restful hours of sleep. Tiie itching may 
Ijc ])aroxysmal, with j)en’od.s of remi.ssion.s, or constant 
with varying inten.sity. In chronic conditions the tissues 
become tender, swollen and produce actual pain and 
heaviness. At night the mind is fixed to the condition 
and scratching is attempted, and so undermines the 
nervous stability. The itching at timc.s shifts from the 
perianal tissues into the anal canal, perineum, .scrotum 
and jicnis, vulva, groins and gluteal regions. 

Trcatjiiciif 

The treatment of pruritus ani is to treat the causative 
factor, which should be searched for witli the utmost 
diligence. At lime.s, however, as mentioned before, 
the .search is futile. 'J'he treatment, like the etiology, is 
very exten.sive, varied, and no treatment is a sure cure. 
'I’herc is no specific treatment. A combination of many 
methods is usually hel[)ful. Removal of ano-recta! path- 
ology should be carefully attempted, as- fissure, ulcer, 
fistulac, enlargol jiapillae, discasetl crypts, and proctitis. 
Even then, the itching may not cease, and sometimes 
becomes worse. 

A con.scrvativc approach frequently brings verj'^ good 
re-sults. Cleanliness is of the utmost importance, as 
washing the anus and adjacent tissues with a mild ,soap 
and warm water, using cotton, not rubbing, but .spong- 
ing gently after defecation. Tight and irritating clothing 
should be removed. Rc.st in bed when there is inflamma- 
tion and much itching is present, in a position where 
tile anal folds are sejmrated. Hot water sitz baths, hot 
towels carefully aiqilied. or the ice bag is agreeable to 
some, A fan blowing directly on the inflamed areas. 
Hot sitz baths with pota.ssium ijermanganale irsed at 
intervals is helpful. Hot low enemas are beneficial. 

Mild lo«d ajiplications should be considereil first, in 
the form of ointments, jiowders, and lotions containing 
carbolic acid, calomel, benzociin, chloretonc, menthol, 
etc. Dusting jiowder of various combinations containing 
bcnzocain, starch, zinc oxide, etc. Dermatologic con- 
ditions, eczema, herpe.s, tricophyton, erythema, .sulphur, 
salicylic acid, Ralsam of J’eru. pure icthyol, .should be 
incorporated in-tlie ointments. Inflamed hair follicles 
with pustules .should be ojicned, drained and du.stcd with 
sulphathiazolc cry.stals. If the skin is moi.st, oirbolated 
calamine lotion with cocain should be painted at intervabs. 
Pediculosis should be treated with Larkspur lotion. 
Threadworm infestation, lime water enemas daily 6 oz to 
each sitting; calcium sulphid gr 'J'lD, santonin Gr 2, 
three successive nights followed by saline jnirgative, 
infusion guassia 5%. In tinea, tricophyton, the feet 
should be examined and treated, also the fingernails. 
.Saturated solutions of jiotassiiim jiermanganatc painted 
on twice daily is helpful. Fissures and excoriations an 


application 80% phenol and neutralized with tincture 
benzoin, or silver nitrate stick application, neutralized 
with tincture of iodine. Elimination of vaginal and 
rectal di.scharges, also pelvic and cervical pathology 
.should be removed, .A.utogenous vaccines — from the 
i.solated strcjitococcous fecalis, streptococcus viridans, 
or streptococcus hemolyticus sometimes may help. The 
use of tricojihyton vaccine is of doubtful value. .Staogeii 
an ointment, claimed to liberate nascent oxygen has 
been .suggested to be of value. Other drugs used, 
carbol-fuchsin, Whitefield ointment, citrine ointment, 
5%, scarlet red ointment in vaseline. 

Constipation, if jwesent, .should be treated with laxa- 
tives as cascara, milk magnesia, vegetable preparations 
as .Siblin, or Regulin. In elderly persons, or where there 
is rectal stasis a glycerin suppository should be inserted. 
Diarrhea should be checked according to the cause. 

'J'he nervous clement must be considered, as it is so 
often jiresent in jiruritus ani. .Sedation — phenobarbital, 
bromides, carefully administered. Rest, fresh air, sea 
bathing, fresh water bathing, avoidance of fatigue and 
nervous irritability, combat insomnia, arc measures of 
imiiortance. 

Diet should consist of abundance of green vegetables, 
kale, peas, string beans, carrots, .spinach, cauliflower, 
milk, cereal, and fruits. Moderate amounts of fresh 
meat, fowl, baked fish, arc allowed. Foods like oysters, 
lobster, clams, cheese, pickles, sausage, smoked and 
pickled meats, salted fish are to be avoided. All foods 
that are allergy ])rovoking, like strawberries, should not 
be used. Avoidance of alcohol, oversmoking, and over- 
eating is imperative. Exclusion of such drugs as quinine, 
cincophen, arscnicals, belladonna, opium, and cocain. 

X-rays give good results, e.s])ecially in cases where 
the skin is dry, not macerated or inflamed, or tricophy- 
ton infection, it should be applied three consecutive 
limes, at weekly intervals, then a rest of several months. 
J^lain vaseline should be apjdied after each treatment. 
Ultra-violet rays, Kromyer lamp rays are of some aid 
occasionally. 

Injection treatment is intended to jjroduce a circum- 
anal anesthesia which relieves the itching temporarily 
and at times permanently. 'I'he anal region where the 
irritation is locatcfl should be injected, after the spot 
where the needle enters i.s injected with 2% novocain. 
'J'he most useful are the oil-soluble anesthetics; Xeothe- 
sol — fCassa & Co., N. Y.). Benocol ( Yoemans&Gorch ) 
& Anucain. These should be slowly and evenly injected, 
starting at the posterior commissure, 20 to 30 cc., guard- 
ing the needle with a gloved finger in the rectum, first 
injecting one side and then the other without withdraw- 
ing the necflle. Or the anal region can be divided in 
four quadrants and each injected subcutaneously, at one 
lime, or separately. 'J'hese injections of anesthetic oils 
can be repeated if necessary. The Goldbacher method 
of injecting 5%. jihenol in flaxseed oil in the tissues, and 
under the mucous lining of the rectum does not produce 
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any results of note. The needle he reconiniends is clumsy 
and the oil if not injected properly produces a slough. 
Quinine — Urea Hydrochloride, — 30 to 60 c. c. 
— injected slowly until the pruritic area becomes ele- 
vated is helpful. This can also be repeated — fllir.scli- 
mann). Hj'drocbloric Acid 15 to 20 c. c., 1-3000 in- 
jected well under the skin along the anal canal, and the 
perirectal spaces, after injecting the skin with novocain, 
followed by rnassage for several days. This treatment 
may give desired results, i)Ut often cause.s abscess forma- 
tion and sloughing. Alcohol injection destroys the nerve 
endings suppl^'ing the tissues. Here caudol. general 
anesthesia, or pentathol should be employed, injecting 
95%, or absolute alcohol, 10 cc. mixed with 10 cc. saline, 
slowly, distributing carefull}- on both sides of the in- 
volved perianal tissues, not too near the sjdiincters, nor 
too superficial intradermall 3 ’. Sloughing of tlic .skin 
results frequently, 'fliis is an clTective ]iroccdurc, 
requiting hospitalization, and should he followed Uy hot 
sitz baths for several days. 

Ox 3 -gen injection into the subcutaneous tissues is 
done in the .same manner as other injections. The needle 
can be inserted at the lateral borders or at tbe posterior 
commissure, after it is attached to slii> on jiiece, con- 
nected to the rubber tubing of a gas tank. The o.\ 3 'gen 
is turned on, allowing a slow flow, until the tissues arc 
well bulging, guiding the distention by liand i)re.ssurc, 
to prevent a uddespread extension to other areas, as 
scrotum, vulva and lower abdomen. Many patients 
complain of dizziness, faintne.ss and headache following 
this measure, but it is never serious. This may bt 
repeated, and is of f.air value as a tlierapeutic agent. 

Tattooing tvith mercuric sulphide can be executed 
under local caudal or pentathol anesthesia. The skin 
is carefull 3 ' prepared and a thick mixture of red mercuric 
sulphide is smeared on heavily. Also, the tattooing needle 
is immersed in the mi.xture, very often during the 
process, and the tattooing done evenl 3 ', diligently, driving 
the pigment into the tissues, which should be stretched, 
to open the folds and crevices. A better technique to 
follow, is to remove all skin tags, external hemorrlioids, 
h 3 'pertrophied skin folds, to produce a smooth and even 
surface for the tattooing. The needle is held between 
the index and middle fingers, at 45 degree angle, care- 
full 3 ’ tattooing the entire surface, one inch beyond the 
anal -margins. 'I'his renders the tissues red for a long 
time, or permanent!}-. Good results are usually ob- 
tained. 

Surgery — should be applied only after other at- 
tempts have failed to bring a cure. It should be as the 
last resort, the purpose of all surgical procedure is to 
cut the sensory nerves supplying the pruritic area. Also 
all ano-rectal pathology should be eliminated before 
attempting surger 3 -, as fissure, tags, fistula, cr 3 -ptitis, 
erosions, hypertrophied skin folds. This should be done 
at one time, or better at several sittings. 

In those cases where there is a fissure, neuralgic pain 
in the anal canal, spasm, burning sensation in the anus. 


divulsion .should be done, under a local, caudal or pento- 
Ihol anesthesia, followed bv packing for drainage. 

'I'he removal of a circular, ring-like section of the 
pruritic tissue, and .suturing the edges (■Manheini) has 
been done, with only fair success. At time.s the suture.s 
break, and where the anal rim is pruritic, the operation 
n-ill be a failure. The removal of the offending tissues, 
and transplanting with healthy skin flaps from the 
surrounding areas has the same objection. Tattooing, 
followed by a neurotomy done with a special needle, with 
blunt edges, undermining the entire region is a good 
procedure and may give good results. 

Balls operation, can be done under local, caudol, or 
general anesthesia. There are a few modifications of 
this i>roccdure, but the ])rinciple is identical, giving the 
.same results. As mentioned, the object is to divide all 
the sen.'ory nerve filaments supplying the anal skin, tbe 
anal canal ami ciTcuTnanal region, wViicli spring from tbe 
3d, 4th, sacral nerves. An incision is made on each 
lateral side of the anus, excluding the perinea! and 
cocevgeal raj)hes. and carried by blunt dissection, rai.sing 
the flaps toward the anus as far a.s the external .sphinc- 
ters. The skin flaps are put back into position and 
suturing the edges with internij)ted cat gut sutures. 
'I'his should lx: done thoroughly and extend under the 
.skin to the transitional membranes of the anus. Rubber 
drains or vaseline gauze are inserted under the under- 
mined skin for 48 hours. A small tube is akso inserted 
into the rectum. Krauses modification of the Ball 
operation, consists of making several radiating incisions 
from the anus toward the normal skin, each section is 
undercut, and a long strip of vaseline gauze is pulled 
through and later cut in sections and removed, 'riiis 
operation gives satisfactor}- re.sults. in cases of long 
duration, where other methods have failed. 

In the author's series of 418, men were slightly more 
affected than women 1.2-1; Age 85% i)etween 25-55; 
children 10% between 3-5 years having pin worms; 
5% — 5-15 3 -ears, married women with children 5-1 
single; smokers 10-3 non-smokers. Alcoholics 3-1; 
nervous persons, and other mental defects 80-5; seden- 
tarv occupations 4-1 ; those who handle strong chemicals 
and gasoline 10 - 2 . 

Constitutional diseases — diabetes 10% 3 'ielded to 
treatment easil}-; gout and rheumatism 5%, liver dis- 
ease 10 %, lues with condy-lomata 2 %, pernicious anemia 
2 %, allergy- 1 %, definite ano-rectal pathology including 
dermatological conditions 45%, constipation 12% diar- 
rhea 2 %, unknown or indefinite pathology- 11 %. 

Results of treatment from the above series cannot 
be definitely- stated, because of many- recurrences, lack 
of accurate follow-up observ-ations, and because of some 
patients terminating treatment abruptly-. Also, because 
the greatest majority of patients received more than 
one treatment. However, a rough estimate can be 
formulated: 10 % yielded to conservative regimen, as 
ointments, cleanliness; sitz baths, diet, powders, rest, 
sedation, avoidance of scratching, and light treatment. 



205 


J^UUK, JV. xy. 

Jonh, 1947 An Evai.uatiox oi.‘ thk Antacid Activitv or Protein Hydroeysate 


X-ray 5% ; iiijeclions of oil solulile anesthetics 3% ; 
quinine urea, liydrochlorkle 3.5; alcohol injection 15%; 
tattooing 15%, tattooing and neurotomy 20%; oxygen 
injection 1.5%, vaccine 1%; Ball operation 24%, 
divulsion 3%. There were recurrences in almost all 
therapeutic measures and none were 100%. As a final 
word in the discussion of results, the term of improve- 
ment would possibly be more applicable. Indeed, the 
improvement in the itching syndrome is the criterion, 
and the mentioned percentages would appear more real 
and logical in the light of such an assuniiition. 

Comment — The etiology of pruritus ani is numerous, 
and so is the treatment. Because of its severitj-. and 
great difficulh' in therapeusis, it is almost considered 
as separate entity. One method of combating it ma 3 ' 
or may not produce relief, but a combination of methods 
succeeds better. It can be produced by mere persistent 
scratching especiall}' where there is a nervous element 
present. Successful treatment, first and foremost de- 
pends upon stopping the scratching. Very careful in- 
vestigation should be carried out, both local and general 
conditions, before an^' intelligent treatment is under- 


taken. Cleanliness should be rigidly insisted upon. The 
patient should be told (hat he must cooperate, and that 
this .symptom is hard to cure, in a brief period. As to 
the method of treatment, cleanliness is extremely im- 
portant. Injections of anesthetic oils, quinine, urea 
hydrochloride, are usuall}' of temporary' value. 

Oxygen treatment is of doubtful im]3ortance. Hj'dro- 
chloric acid injections in my series were not useful. 
Tattooing resulted in a few cases, with cures. Tattooing 
and neurotom}' were still better than tattooing alone. 
Alcohol injections were very useful — producing many 
cures, but a few recurrences were present. Ball opera- 
tion, which should be the last resort, resulted in the most 
cures, with an e.xtremely small percentage of recur- 
rences. 

Here is a condition that calls forth skill, patience and 
fine judgment, of the jjhysician when facing such a 
di.stressing jiroblem. From the many suggestions and 
cures mentioned, like a huge store of good material, the 
physician should be able to select excellent means for 
effective and successful treatment. 
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An Evaluation of the Antacid Activity of Protein Hydrolysate 
Using Graduated Doses in the Human Stomach 


By 
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nuTrttionae value of amino acid mixtures (pro- 
tein hydrolysate) in hypo])roteinemia is established 
fl) (2) (3). 'J'he amphoteric character of protein 
hydrolysate enables it to have an antacid effect on 
gastric acidity (4)' (5). The often associated gastric 
hyperacidity and hyjioprotcinemia of chronic peptic 
ulcer patients suggested to Co 'J'tii anrl bis as.sociatcs 
that protein hydrolysate might be used in the treatment 
of that disease. Their reports (3) relative to sympto- 
matic relief were phenomenal and the antacid effect 
seemed gratifying. 

It is not within the province of this iiresentation to 
discuss the symptomatic relief of protein hydrolysate 
M.R.T.* That phase will be discussed in a later article 
at the completion of a current study. Since Co Tui and 
his co-workers reported (3) in part on the antacid ef- 
fect of protein hydrolysate in doses of 25 and 50 
grams, this author became interested in studying the 
duration of antacid effects of graduated doses of pro- 
tein hydrolysate; 

’Assistant Clinical Professor of Medicine, New York Medical 
College; Visiting Gastroenterologist Triboro Hospital; Associ- 
ate Visiting Physician (Gastroenterologist) Queeas General 
Hospital, Jamaica, New York. 

Submitted Jan. 10, 1947. 


METHOD 

Fully cognizant that extrinsic and intrinsic factors 
do influence the gastric acid secretion (6) (7) (8) 
(9), every effort was made to standardize the condi- 
tions under which tlie patients were studied. The fifty- 
six patients used in this study were ambulatory cases 
with gastrointestinal symptoms but not necessarily with 
gastroduodenal disease. 

Two studies were conducted on each patient. They 
reported at 9 A. M. on each of the two occasions with- 
out having ingested anything, not even water, for at 
least nine hours. The first study was carried out one 
hour after the ingestion of six unsalted Uneeda 
Biscuits and twelve ounces of tap water, 'fhe second 
study was carried out every fifteen minutes for ninety 
minutes after the ingestion of a protein hydrolysate — 
M.R.T., white Ivaro syrup and water mixture. 

The fifty-six patients were divided in eight equal 
groups. The dose of protein hydroly.sate varied for each 
divi.sion. Every patient of the first group of seven 
received fifteen grams and this was increased by five 
grams for each patient of the succeeding groups. 
Therefore, each of the last group of patients received 
fifty grams of protein hydrolysate. In every instance 
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40 

0 

200 

30 

200 

40 

130 

00 

90 

64 

100 

58 

86 

TW 

10 

0 

124 

0 

140 

0 

130 

60 

100 

40 

82 

55 

90 

TW 

80 

0 

156 

0 

150 

20 

146 

74 

122 

90 

130 

94 

118 

TW 

90 

36 

108 

50 

162 

86 

128 

SO 

70 

48 

70 

10 

30 

NTW 

24 

0 

104 

0 

102 

0 

100 

0 

96 

SO 

72 

52 

96 

TW 

74 

0 

200 

44 

114 

78 

100 

108 

236 

140 

220 

152 

260 

TW 


Schedule 2 — 

Twenty Grams P-H Used 







65 

0 

100 

28 

58 

48 

80 

30 

50 

40 

60 

50 

65 

. TW 

30 

0 

200 

0 

240 

0 

196 

0 

188 

40 

no 

95 

155 

TW 

44 

0 

126 

0 

no 

35 

70 

40 

80 

38 

60 

SO 

65 

TTW 

48 

0 

220 

0 

200 

0 

190 

SO 

120 

70 

148 

60 

84 

TW 

60 

0 

230 

0 

170 

0 

168 

0 

132 

0 

120 

45 

100 

nt:w 

42 

0 

256 

0 

174 

0 

140 

0 

200 

00 

120 

56 

142 

NTW' 

38 

0 

225 

0 

210 

0 

200 

0 

156 

40 

132 

62 

126 

TW 


Schedule 

3 — Twenty- 

five Grams 

P-H Used 







38 

0 

160 

0 

260 

0 

220 

50 

150 

50 

120 

45 

110 

TW 

40 

0 

240 

0 

160 

0 

150 

0 

126 

0 

108 

0 

94 

TW 

64 

0 

264 

0 

248 

0 

244 

0 

242 

0 

210 

10 

182 

TW 

58 

0 

236 

0 

200 

0 

188 

0 

164 

0 

152 

0 

146 

TW 

55 

0 

200 

0 

240 

0 

228 

0 

184 

40 

160 

48 

132 

TW 

60 

0 

160 

20 

45 

30 

124 

54 

96 

46 

99 

40 

64 

TW 

56 

0 

240 

0 

254 

60 

148 

74 

136 

80 

144 

96 

162 

TV,' 


Schedule 4 — 

Thirty Grams P-H Used 







50 

0 

240 

0 

226 

0 

188 

0 

168 

54 

146 

86 

104 

TW 

64 

0 

200 

0 

248 

0 

220 

0 

180 

40 

130 

36 

112 

NTW 

55 

0 

160 

0 

210 

0 

240 

0 

224 

0 

210 

0 

164 

NTW 

40 

0 

240 

0 

210 

0 

184 

0 

168 

0 

150 

40 

148 

NTW 

so 

0 

278 

0 

262 

0 

244 

0 

230 

80 

140 

68 

122 

NTW 

48 

0 

210 

0 

192 

0 

180 

0 

104 

24 

no 

42 

96 

NTW 

60 

0 

180 

0 

164 

0 

150 

0 

140 

60 

no 

40 

106 

TW 


Schedule 

5 — Thirty-five Grams 

P-H Used 







14 

0 

280 

0 

264 

0 

250 

18 

178 

36 

160 

50 

142 

TW 

68 

0 

26^ 

0 

236 

0 

200 

0 

186 

14 

162 

28 

114 

TW 

80 

0 

220 

0 

246 

0 

238 

0 

216 

0 

194 

0 

168 

TW 

35 

0 

186 

0 

174 

0 

162 

0 

150 

20 

108 

40 

98 

TW 

74 

0 

114 

0 

160 

0 

154 

0 

132 

12 

120 

16 

114 

TW 

68 

0 

232 

0 

240 

0 

220 

14 

202 

28 

184 

44 

160 

TW 

04 

0 

210 

0 

188 

0 

170 

0 

108 

30 

152 

44 

138 

NTW 


Schedule 6 — 

Forty 

Grams 

P-H Used 








34 

0 

276 

0 

238 

0 

214 

0 

190 

0 

164 

0 

142 

NTW 

82 

0 

286 

90 

210 

98 

188 

106 

218 

94 

222 

86 

114 

TW 

60 

0 

280 

0 

268 

0 

254 

0 

240 

90 

150 

70 

148 

TW 

72 

0 

220 

0 

198 

0 

190 

0 

184 

0 

168 

0 

154 

TW 

74 

0 

280 

0 

252 

0 

228 

48 

172 

88 

164 

102 

160 

TW 

80 

0 

260 

0 

240 

0 

210 

0 

180 

93 

156 

60 

96 

NTW 

50 

0 

182 

0 

174 

0 

150 

12 

132 

30 

142 

32 

168 

TW 


Schedule 

7 — Forty-five Grams P-H Used 







20 

0 

280 

0 

256 

0 

230 

0 

182 

0 

160 

30 

124 

TW 

26 

0 

244 

0 

228 

0 

212 

0 

178 

40 

162 

56 

138 

TW 

34 

0 

290 

0 

278 

0 

256 

0 

218 

0 

184 

44 

126 

TW 

55 

0 

296 

0 

280 

0 

264 

0 

250 

0 

230 

18 

178 

TW 

34 

..0 

240 

0 

228 

0 

208 

0 

188 

0 

172 

32 

164 

TW 

44 

0 

298 

0 

274 

0 

262 

0 

236 

28 

194 

54 

136 

TW . 

26 

0 

288 

0 

262 

0 

244 

0 

228 

20 

186 

46 

154 

TW 


Schedule 8 — 

Fifty 

Grams 

P-H Used 








64 

0 

278 

0 

278 

0 

284 

0 

260 

0 

224 

0 

192 

TW' 

62 

0 

294 

0 

276 

0 

254 

0 

254 

0 

218 

24 

176 

NTW 

95 

0 

226 

0 

214 

0 

188 

0 

156 

0 

142 

28 

108 

NTW 

50 

0 

280 

0 

248 

0 

248 

26 

200 

30 

184 

42 

150 

NTW 

84 

0 

286 

0 

254 

0 

228 

24 

212 

46 

200 

76 

182 

TW 

53 

0 

310 

0 

326 

0 

294 

0 

290 

0 

264 

0 

240 

TW 

20 

0 

242 

0 

198 

0 

182 

0 

164 

18 

136 

28 

122 

TW 


ivey . 

P-H — Protein Hydrolysate- (M R.T.) 
P_A. — Free HCl 

— Total Acidity 
TW — Tolerated well 

— Not tolerated well 
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the medicament ivas mixed with two tahlespoonsful of 
white Karo syrup and dissolved in six ounces of tap 
water. Gastric extraction was conducted hy way of a 
Levine tube and rubber bulb glass .syringe. The ex- 
tracted specimens were filtered through four layers of 
gauze. An analysis for free hydrochloric acid and total 
acidity was carried out in the usual manner using 
Topfer’s reagent and also phenolphthalein as indicators 
and N/10 sodium hydroxide for titration. 

CONCLUSIONS 

Schedules 1 to 8 present the acid figures obtained 
in each of the studies. The following was deducted 
from these schedules: 

( 1 ) Tolerance to protein hydrolysate — M.R.T. 
.seems to depend more on the individual’s reaction 
rather than to the amount ingested, if the maximum 
amount does not e.xceed fifty grams. All of the patients 
in Schedules 3 and 7 tolerated the medicament well. 
Only two of Schedule 4 tolerated the protein hydrolys- 
ate well. Four to si.x patients from each of the remain- 
ing groups also were able to tolerate the dnig. 

(2) In most instances, after taking the protein 
hydrolysate mixture, as the free liCl returned and 
increased the total acidity decreased. 

(3) At the end of one hour: 

(a) Of the fifty-six patients studied twelve bad 
higher free HCl figures after the inge.stion of the 
protein hydrolysate than after the modified Ewald 
meal; one had the same and six patients had lower 
free HCl figures. Thirty-seven patients gave no re- 
action for free HCL 

(h) Since the total acidity at this time is higher 
than after the modified Ewald meal, some of the amino 
acid mixture must still be present. The free HCl 
figures of the twelve cases mentioned above tends to 
suggest that when the j)rotein hydrolysate ceases to 
have an antacid effect it might even act as a stimulator 
for gastric acid secretion. This suspicion seems to be 
confirmed in the figures obtained at the seventy-five 
and ninety minute studies. 

(c) The antacid effect of protein hydrolysate begins 
to decrease at this time. Therefore, cither another dose 
of this medicament must be given or a supplementary 


antacid should be used at the end of one hour in peptic 
ulcer jiatients. 

(d) Si.x pjalient.s of Schedule 1 hafl a return of free 
HCl. The remaining .<;even grou])5 had three or less 
patients with returned free HCl at the one iiour 
period. However, it did not neces.sarily follow that the 
larger the dose of protein hydrolysate used, tlie lov/er 
would be the number of ca^es in which the free HCl 
returned. For example: The patients of Schcdule.s 4 
and 7 did not have a return of free HCl but .some of 
the patients of Schedules 5, 6 and 8 had free IICl at 
the end of one hour. 

(4) Regardless of the size of the dose (uji to fifty 
grams'' ci protein-hydrolysate, at the ninety minute 
period five or more patients of each group had a return 
of free HCl. Thirty-eight of the fitu-six ca.ses studied 
had - higher free HCl figures at the ninety minute 
period after the ingestion of the protein hydrolysate 
mixture than at the one hour period after the modified 
Ewald meal. Since the total acidity figures at the 
ninety minute jjeriod revealed evidence that amino acids 
were still in the stomach, one tends to conclude that 
the protein h\-drolysate is, at least in part. re.s]jon.sihlc 
for the rise in the free HCl at that time. It seems that 
as the ])rotcin hydrolysate ceases its antacid activity, 
it reverses itself and acts as a stimulator for the for- 
mation of PTec HCL 

SUMMARY 

This study was conducted to determine the length 
of time that graduated doses of protein ht'droly.sate 
would he antacid in effect when ingested. With doses 
increasing up to fifty grams, it seems that the best 
antacid effect is at one hour. The “thirty” and “forty- 
five grams” groups got the best results. 

While pnjtein hydroly.sate has an antacid effect, it 
nevertheless had best be supiilemented with another 
antacid at the end of one hour, 'i'here is apjiarcntly a 
tendency for it to become a stimulator for the secre- 
tion of free PICl in the .stomach at the end of one hour 
or at least when its antacid activity has been spent. 

’’Thl.s is to express .ippreciation to M.'irvin R. Thomp- 
son, Inc.. Stamford. Conn., who.se grant of Protein Hs’droly- 
sate — (M.R.T.) made this study pos-sible. 
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Addition of Casein to Mixed Protein Diet* 

By 

ROi'.KRT A. IJAR'J’K, 

Yonkkks, N. Y. 


TOURING the recent past the use of a special dietary 
-■--^aitrogen source ns a means of increasing nitrogen 
intake has become increasingly popular in medical prac- 
tice. (c.g.,6). Such jirejjarations have, hitherto, been 
evaluated experimentally by studies in which they have 
been offered to laboratory animals as effectively sole 
source of dietary nitrogen (e.g.,3_). Data obtained on 
such a basis, while of substantial value, unfortunatelv 
provide little information as to the effect of such a 
preparation on a given diet. Equally, it is true that /lata 
obtained with any one diet can hardly he extrapolated 
to apply to other diets. Nevertheless a diet can be 
chosen to represent an estimated average American 
dietary protein intake such as that given by Rlock f2) 
and data obtaineil on the effects of adding some special 
dietarj' nitrogen source to such a diet are not without 
interest. 

In this communication some re,sults obtained by add- 
ing casein to such a dietary mixture arc presented. 


EXPERIiMENTAL 

The composition of the protein mixture was made 
up to simulate that given by Block (2). Table 1 shows 
this mixture. 

A protein mi.xture containing the components in (he 
last column of Table 1 in proportions determined by 
the nitrogen content of each and the i)ercentages in 
column 3 was made up and thoroughly mixed by 
tumbling. It as.sayed 9.35^t- .N, equivalent to 58.5'o 

TABLE I 

Makeup of Basal Mixed Protein Ration 
Estimated Average 
per Capita Consumption 

Pounds protein Protein chosen as 
Protein Source % total protein representative 


Dairy Products 

14.9 

20.8 

Skim milk solids 

Meats and Fish 

27.3 

38.2 

Equal parts, dried 
beef and liver 

Ifegs 

5.7 

8.0 

Dried whole egg 

Beans and Nuts 

4.0 

5.6 

Soybean flour 

Cereals 

19.0 

27.4 

Wheat gluten 

Total 

71.5 

too. 



protein, and will hereafter be referred to as Basal 
Mixed protein. 

Rations were prepared in accordance with the sched- 
ule given in Table II. These rations were freshly pre- 
pared at ten day intervals and were stored in a re- 
frigerator except when actually handled. 

Groups of seven animals each were taken by ran- 
dom selection from a shipment of Sherman strain 


Research Laboratories, The Arlington Chemical Co., 

•It Is a pleasure to acknowledge the stimulation of several 
conversations with Dr. George R. Cowglll concerning these 


experiments. 

Submitted June 13. 1947. 


Ration 

A 

B 

C 

D 


Basal 

Mixed 

protein 


TABLE II 

Composition* of Rations Fed 


Ca.sein 

(GBI) 


Cornstarch VMFR Water 


% N In 
finished 
ration 


lOOgm. 

12.5gm. 

010 gm. 

I40gm. 

I50ml. 

1,05 

100 

597.5 

140 

ISO 

1.17 

100 

25 

585 

140 

150 

1.33 

100 

50 

500 

140 

150 

1.68 


•This composition of experimental rations is similar to 
that currently u-sed In rat repletion studies at the University 
of Chicago (Cannon. P, R.^ private communication). The 
mixture represented by the symbol VMFR Is a combination of 
vitamins, minerals, fat and roughage whose composition Is 
Ruffex, 500 gm.; Lard, 400 gm.; Osborne and Mendel salt 
mixture, 400 gm.; Liver extract concentrate 1:20 (Armour), 
lOO gm.; Oleum percomorphum, 30 drops; calcium pantothe- 
nate, 127 mg.; pyridoxine hydrochloride. 60 mg.; riboflavin, 
83 mg.; choline chloride, 18 gm.; thiamin hydrochloride, 54 
mg.; nJacin, 134 mg. 


wcanliug male rath (23-25 days old; average weight 
40-C0 gm.) received from Rockland I'arm.s. All ani- 
mals were caged individually in mesh bottom cages. 
Each animal had free access to water, from individual 
bottles refilled daily. Weighed quantities of rations 
were offered six times weekly (double portions on the 
day [irevious to the clay to he skiiqicd) and food con- 
.hUmj)tion records kept for each animal. The rations 
were offered in china dishes held in "scatter proof" 
sheet metal containers. Ration quantities offered were 
sufficient to make the feedings ad libitum. 

The animals were weighed at five day intervals. At 
the end of 30 days the experiment was terminated. 
(One animal in grouj) B died on the third day of the 
experiment. Autopsy revealed a defective gut so this 
death was ignored in evaluating the results.) An ave- 
rage protein efficiency ratio was calculated for each 
group by dividing the weight gain of each animal by 
the total equivalent of protein (NX 6.25) consumed 
and averaging these individual ratios within groups. 

Table in summarizes the experimental data and the 
calculated protein efficiencies. 

DISCUSSION 

In evaluating these results it must be borne in mind 
that these are not true supplementation studies in the 

table nr 

Results of Thirty Day Rat Growth Tests. 

Average 

No. of Initial Wt. Final Wt. Food Intake Protein 


Ration 

Rats 

gm. 

gm. 

gm. 

Efficiency* 

+ 

A 

7 

53.7 

120.3 

441 

2.30 — 0.17 

-f 

B 

C 

52.7 

133.9 

470 

2.36 — 0.34 

-f 

C 

7 

54.0 

150.0 

494 

2.30 — 0.12 
+ 

TV 

7 

52.4 

130.3 

432 

1.69 — 0.39 

•Limits given 

correspond to the 

confidence Interval. 


calculated by the methods of the A£.T.M.(1). 
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sense that tlie effects of mi.xtures of proteins feci at the 
same levcil are compared with the results of feeding- 
the individual proteins at that level, such as, for ex‘ 
ample, the e.xperiments of vSahinc and Schmidt (4). 
Ratlier do these experiments reflect the consequences 
of simultaneous change of protein concentration in the 
diet and modification of the amino acid i)attern offered 
to the animal, in the same manner as Sure’s experi- 
ments (5). Because of this, interpretation of results is 
not easy. However, such a technic tends to simulate 
many dietary conditions under which protein supple- 
ments are employed practicalh- ; somewhat more 
closely, perhaps, than evaluations based on the use of 
such materials as tlie sole source of dietary nitrogen. 

In any case the protein efficiencies shown in Table 
III indicate that there. is little or no change in the 
rat's ability to use the mixed basal jirotein for growth 
when the protein content of the ration is increased 
from 6.3“^ fRation A) to S.d'^'c Ration C) by addition 
of casein. However raising the protein content to 
10.5^c (Ration D) by another increment of casein 
shows a higlil}’ significant decrease in protein efficiency. 
Since casein alone at the 10" protein level has usually 
been found, under similar conditions of te.st to have 
a protein efficiency of about 2.2 (unpublished observa- 
tions) this is difficult to explain. However similar ef- 

REFI 

1. A.S.T.M. Manual on Presentation of Data, Philadelphia, 
Pa., American Society for Testing Materials; Third Print- 
ing, April, 1945 Reprint, p. 39, 1945. 

2. Block, B. J. and Bolling, D., The Amino Acid Composition 
of Proteins and Foods, Springfield, IlUnols, Charles C. 
Thomas, p. 308, 1945. 

3. Robschelt-Robhlns. F. S.. MUler, L., and Whipple, G. 
H., — Hemoglobin and Plasma Protein Production. Various 
proteins, concentrates and digests Influence blood protein 


feels liave been noted in otlier experiments and it mat' 
well he that this situation is a reflection of cases where 
protein efficiency is maximal at low levels of intake 
and decreases rather sharply. 

Perhaps the simulation would he further improved if 
the supplement were not offered incorporated in a 
te.st ration. Experiments to explore this technic are 
contcmidated. In any case the experimental approach 
outlined here must not he regarded as a substitute for 
classical technics of protein evaluation. Xitrogenous 
foodstuffs (either proteins, protein hydrolysates or 
amino acid mixtures) used for sujjplementary purposes 
should he of high biological adequacy per sr; then it 
becomes worthwhile to examine their value as dietary 
accessories. 

The potential ramifications of .such a technic are 
literally enormous hut intelligent choice of basal pro- 
tein mixtures and incremental levels should lead to the 
accumulation of much interesting data. 

vSUMMARY. 

.^n experimental design is described which repro- 
duces. to a first a])proximation, the conditions under 
which dietary ])rotein supplements are used in practice. 

Some experimental results, using casein as au.xiliary 
dietary nitrogen source, are given. 

production in anemia and hypoproteinemla. Jour. Exp. 
Med. vol. 83, p. 463, 1945. 
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TOTAL PANCREA'l'EC'l'OM Y 

iroivVJCR IS IN ciiARGic of arranging a program for 
a medical meeting, c.specially for a staff meeting of 
a ho.spital, will read with the greatest intcre.st the pro- 
ceedings from a conference at the Mayo Clinic on “Total 
Pancreatectomy”. This was a meeting which sets an 
example for other such conferences, and many of us 
will stud}' its coordination and high level of discussion. 
The surgeons, the head of the dejiartment of exiieri- 
mental medicine, the medical department, and the 
laboratory staff, all joined in presenting their sides of 
this topic. By this arrangement, a complete survey of 
this very difficult and highly interesting field was 
achieved, rvith special attention to the metabolism after 
this heroic ojieration. We feel sorry that we have to he 
satisfied with reading these proceedings instead of hav- 
ing been able to attend this conference. 

Total pancreatectomy was first performed by Rockey 
in 1943. His patient survived only 15 days. This should 
he compared with the first case from the Mayo Clinic. 
There, a surv'ival time of 37 months was reported. 


The conference was based on four cases observed at 
the Mayo Clinic. The first patient had an islet cell 
tumor. For several years he had suffered from severe 
fainting spells with a drop of blood sugar to 30 mg. 
After total pancreatectomy, he was able to resume his 
normal activities. The insulin requirements were 18-26 
units a day. The number of stools varied with the 
intake of fat. 

The second case was also that of an islet cell tumor. 
The patient’s spells were accompanied by a blood sugar 
drop to 24 mg; however, they were never accomi)anied 
by unconsciousness. The removal of the entire pancreas 
was done in two stages. After operation, the insulin 
requirements were the same as in the first case. 

In the third case, the patient had a diabetes mellitus. 
A carcinoma of the pancreas was found. The blood sugar 
was 130 mg. liefore the operation, while the patient was 
taking 20 units of protamine-zinc insulin daily. After 
ojieration, the diet contained 272 gr. of carbohydrate, and 
the diabetes was well controlled by 10 units of pro- 
tamine-zinc and 30 units of regular insulin daily. 

The fourth case was that of a chronic pancreatitis 
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ivith diffuse calcification of the pancreas. Total .splen- 
ectoni)', total pancreatectomy, resection of the lower part 
of tlie common duct, partial gastrectomy, and partial 
duodenectonn' was performed. The patient stood this 
tremendous operation well and returned home. She liad 
the same insulin dosage as the previous case. She died 
foKowing a severe insulin reaction which was not recog- 
nized. In this connection, Bollman mentioned the fact 
that the main cause of death in depancreatized animals 
was overtreatment with insulin. He called attention to 
the fact that fatty livers ma}' develop after this operation. 

Sprague discussed the observations on the diabetes 
that followed total pancreatectoni}-. Folloiving the re- 
moval of the pancreas, the diabetic state was quickly 
established. It was interesting that the insulin require- 
ment of the reported cases ivas less than that of many 
cases of severe diabetes. It is e.speciallj' important to 
watch for prolonged h 3 ’pogIycemic reactions, and there- 
fore insulin has to he used with considerable caution. In 
case .3, the insulin reaction was only .slightly more severe 
after operation than before operation. This increased 
requirement of insulin probably was due to a greater 
intake of carhoh 3 -drates and protein, and the lower 
intake of fat than in the diet customarily used. The 
effect of total pancreatectomy on the capacit}' of the 
liver for manufacturing sugar may he important 

Com fort reported on digestion and absorption in these 
cases. The weight of feail solids was from two to three 


times the average weight of stools of normal persons 
-Fat composed about 40-50% of tlie fecal solids. 'I'hat 
is much greater than similar values in normal jicrsons, 
which is approximatelj' 8% fat contents of their stools. 
The protein contents was also higher than normal and 
derived from undigested and unabsorhed protein. Most 
of this loss of fat may be attributed to the loss of ex- 
ternal secretion of the pancreas. Digestion and absorption 
of carbohydrates appeared to be remarkably good. The 
concentration of plasms lipoids in the blood stayed 
within normal range. The post-operative diet was a 
problem because of the difficulty in gaining weight and 
because of abdominal distress and frequent bowel move- 
ments. Concentrated ])ancreatin in the form of coated 
tablets had to be administered, 15 gm. daily. The caloric 
contents of the food had to he increased 40% above 
normal. A high protein, high carbohydrate diet, with 
fats in amounts tolerated, was found to be most suitable. 

This clinical meeting and the later published report 
on this condition, was of the greatest interest, not only 
for the advancement of surgery, which permitted the 
removal of the entire pancreas with good results, but 
also because of the studies in metabolism of the pancreas. 
More and more frequently we are able to diagnose islet 
cell tumors instead of calling our patients neurotic, 

Fran'z J. Lust 

Total pancreatectomy; a symposium. Proceedings of the Staff 
Meeting of the Mayo Clinic. 21, 2, 25. Jan. 23, 194$. 


Obituary 


■r^ocTOR IsiDORit Wir.i.iAM Hki.d was born in Austria, 
May 15, 1876. He received his Doctorate of Medi- 
cine from Jefferson Medical College, Philadelphia, in 
1902. He continued post-graduate work in Berlin and 
Vienna, for four and one-half years (1907-08; 1910-11 ; 
1913-14; 1921-22; 1926-27), under such internationally 
prominent men as Professors Edmund von Xeusser, 
Hans Eppinger, Herman Strauss, Friedrich Kraus, 
Ludwig Pick, Adolph Bickel and Theodore Brugseh. 

Doctor Held was connected with the Beth Israel Hos- 
pital in New York City for the past forty years. He 
had served as attending physician and later as consulting 
physician. He was also consulting physician in numer- 
ous hospitals both in and about New York Cit}', He 
was clinical professor of medicine at the New York 
University College of Medicine from 1935 to 1941. He 
was an inactive major in the United States Medical 
Reserve Corps. 

Doctor Field’s training and preparation was broad in 
scope for internal medicine. This is evident by the 
time spent during his visits to Berlin and Vienna iti 
studving various subjects. He studied hematology under 
the direction of Professor Pappenheim. chemistry', es- 
pecially uric acid studies, in the laboratory of Professor 
Fried/ich Kraus, experimental gastro-intotinal studies 
in the laboratory of Professor Adolph Bickel. Doctor 
Held was always interested in clinical pathology', never 
having missed a session of interest where such topics 
were discussed. 


Doctor Field was the author of 86 original mono- 
graphs and articles dealing with gastro-enterolog\’, 
Iicmatolog}', roentgenology, cardiology and medical bio- 
grapln'. He is co-author with Dr. M. FI. Gross of a 
translation from the German of “Differential Diagnosis 
of Internal Medicine” b\' Matthes (1925). Also, to- 
gether with Dr, M. H. Gross, of a translation from the 
German of Wegele’s work entitled, “Therai)eutics of 
the Ga-stro-Litestinal Tract” (1913). In 1946 his med- 
ical work entitled. “Peptic Ulcer — Its Diagnosis and 
Treatment” was jmblished, which was co-authored with 
Doctor A. Allen Goldbloom — who has been his associ- 
ate for over twentj' j-ears. 

Doctor Held has been Diplomate of the American 
Board of Internal Medicine since 1937 ; Fellow of the 
American College of Physicians since 1931 ; Fellow, 
New York Academy of Medicine; Fellow, American 
Medical Association; Fellow. National Gastro-enter- 
ologicai Association since 1934; member of the -Ameri- 
can Heart A.ssociation, the American Association of 
the History of 'Medicine, the American Association for 
the Advancement of Science, the New York 'State and 
New York County Medical Societies, Association of 
Military .Surgeons, Ameriain-Soviet Medical Society 
and several other local medical societies. 

In 1941 money was raised by his friends for the 
establishment of the “I. W. Held Fellowship Fund 
at the New York University College of liledicine. 

His greatest field of endeavor was that of gastro- 
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intestinal di.seascs. Held was the first to .state tlult the 
niche of a peptic ulcer is essentially a diverticulum; if 
not adherent to an adjacent organ it is a ])ulsion diverti- 
culum, hut if there is traction on the niche, as a result 
of perigastritis, it is both a pulsion and traction diverti- 
culum. 

In 1912 he was one of the first to call attention to the 
fact that in coronary sclerosis with coronary spasm 
(even without coronary thrombosis) there may he ab- 
dominal .symptoms of such a nature as to simulate an 
intra-ahdominal disease such as perforated gastric idcer. 

Held was one of the internists who was a believer in 
clinical entity of chronic (recurrent) ajiijendicitis. Held 
stated that in retro-cecal ap])cndicitis, the pain, although 
])crsis'.ent in the right groin, is referred to the api)endic- 
ular region if pressure is exerted over the right groin — 
Held’s sign of appendicitis. 

In his recent monograph on “Pejitic Ulcer — Its Diag- 
nosis and Treatment”, Held was in the opinion that 
of all the various theories of the cause of ])eptic ulcer, 


the one most acceptable is that of the constitutional fac- 
tor. This theory explained the finding so often observed 
in individuals where there is a high stomach and low 
colon or a low stomach with a high colon. 

Held had modified the treatment of intractable peptic 
ulcer by advocating the introduction of the duodenal 
tube into the jejunum. This is known as jejunal feed- 
ing. This method has proven to be more satisfactory 
than the others because it is better tolerated by the 
patient. The tube is introduced away from the site 
of the ulcer and prevents nausea. 

Doctor Held’s early studies in hematologj’ had aroused 
his interest in the clinical pathological consideration of 
lymphadenopathy. He considered the conception of 
dividing the lymph node into two structural com])onents, 
the corticomedullary ])ortion and the reticulo-endothe- 
lium portion. The main function of the former is to 
produce lym]diocytes while that of the latter was similar 
to the reticulo-endothclial system elsewhere in the body. 

A. Ai.i.icx Goi.niii.oo.M. 


NOTE 


Professor Leo L. Hardt, of the Loyola University 
School of IMedicine, recently stated at a meeting of the 
American College of Physicians, that a palatable mi.xture 
of muciii and aluminum magnesium trisilicalc, by form- 
ing a rather durable coating for the inside wall of the 


.stomach, was yielding unusually rapid healing of even 
deep pe])tic ulcers, most of which filled in within a period 
of five or si.x weeks, even without the dietary precau- 
tions usually emi)loyed in ulcer cases. The long distance 
results of this treatment will be watched with interest. 


Book Revietv 


TOMORROW’S FOOD. By James Rorty and N. Philip 

Norman, M. D., ])p. 258, ($3.50), Prentice-Hall, Inc., 

New York 11, N. Y., 1947. 

This is a good and sound hook which takes a broad 
view of nutrition and assembles facts from far and wide 
and ends up with valid conclusions. I appreciate the 
authors’ references to the. “healthy Hunzas”, because I 
was taken to task .some eight years ago for filling a page 
of this Journal by a review of a book dealing with the 
su])ernormal health of the ITunza nation (Jan. 1939, 
Vol. V, No. 12, p. 755). This book “The Wheel of 
Health: a studj- of a very healthy people” was written 
by G. T. Wrench, M. D. and published by C. W. Daniel, 
London, England. The diet eaten by the Hunza nation 
resulted in a superlative degree of health such as has 
never before been encountered in the history of man. 
There was practically no illness and old men retained 
the characteristics of youth. McCnrrison’s animal e.x- 
periments jjroved that the diet j^artaken of by the Hunzas 
Weis the cause of their remarkable health. 'The present 
au'hors re-iterate the main points of Wrench’s book, 
namely, that the value of the diet depended upon inten- 
sive horticulture, unusually efficient soil fertilization and 
seed development. I still feel that the Hunza e.xperiengc 
with food constitutes the mo.st challenging fact in the 
history of human health, that it deserves intensive re- 
study by American dietetic scientists and points to the 
next really big movement in diet perfection, — special- 


ized soil fertilization and “tagged products”. It seems 
almost certain that food products cultivated under these 
.special conditions will be found to contain essential ele- 
ments beyond the recognized accessory food factors, 
familiar to us today. 

4'he ])resent authors emphasize the dangers inherent 
in regulating diets by subtractions, and state that the 
American diet suffered from these deprivations for many 
years, and that, even today, we have distorted patterns 
of food production, processing and distribution. Bread 
justifiably receives much criticism, especially manufac- 
turing j^roccsses which remove natural vitamins and 
then artificially resubstitute them by “enriching”. Ru- 
dol])h Steiner’s ideas are referred to, for what they are 
worth. Biodynamic farming obviously is something for 
the distant future. England leads America in the use 
of comi)ost heaps, due partly to the pioneering work of 
Howard. The problems of food processing, canning, 
distribution and labeling are dealt with in an intere.sting 
way. The book is an enlightened plea for national health 
through eating. The final chapter “How to eat sensibly 
without vitamin charts” comes like a refre.shing cold 
towel to the forehead of one who, jammed between 
scientific erudition and the petulance of a brow-beaten, 
vitamin-conscious public, sometimes longs to trade med- 
ical practice for the quieter, though equally di.sputatious, 
avocation of horticulture. Here is a book not to miss. 

Beaumont S. Cornell. 
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CLINICAL MEDICINE 

Mouth and Esopahgus 

LSDERnR, J. AND Rcnaf.r, M : Lc syndrome dc Phnw 
mcr-Vinson cl son iraitmcnt par la thcrapcutiquc mar'- 
liale parcnlcralc. (Acta, Gastro-Enlcrologica Bclgica. 
Feb. 1947, A", No. 2, 71-73.) 

Tlie authors detail 3 cases of Plummer- Vitisoii syii' 
drome in which marked clinical improvement occurred 
following the parenteral administration of iron. The 
dysphagia was relieved within 10 days and the glossitis 
even more quickly. The cacodylate of iron was used- 
The authors believe that the elevation of the level of the 
blood serum iron is the main point in the remarkable 
improvement, rather than the elevation of the red blood 
cell count and the hemoglobin percentage, and that the 
serum iron acts as a biocatalytic agent on the enzyme.s 
of the bodily cells involved. 


Stomach 

Wcto, Clayton G. ; Benign ulceration within a duo' 
denal diverticulum. (Radiology 48,2,143. Feb. 1947.) 

Diverticulosis of the duodenum is seen frequently 
enough that tlie lesion can no longer be called uncommon. 
On the other hand, benign primary ulceration of the 
small bowel. e.Ncept in a Meckel’s diverticulum, is still 
a rarity. The combination of the two lesions, namely 
a benign primary ulcer within a duodenal diverticuluni 
is a rare pathology. .Although the reported case has 
not been proved from the pathologist’s point of vieWf 
it e.vhibits the usual radiographic signs of benign ulcera- 
tion as seen elsewhere in the gastrointestinal tract, both 
in the acute phase and in the interval stages to complete 
healing. 

During fluoroscopy in erect position, in spite of vis- 
ualizing the entire sweep of the duodenum, the pathology' 
could not be seen, however, films taken in j)rone position 
demonstrated the lesion. The main comjilaints of the 
patient were epigastric pains. 


Brohke, Georges; Stase duodenale rcactioncllr. (Ac' 
fa Gastro-Entcrologica Bclgica. Feb. 1947, X, A'o. 2, pp. 
74-85.) 

Brohee, in an article well illustrated by X-ray film 
reproductions makes out a good case for the reality of 
reactionary duodenal stasis. Functional stasis (to be 


distinguished from organic stasis due to adhesions) may 
at times be normal, or at other times represent an ab- 
normal physiology. In the latter case, Brohee names it 
“reactionary” by which term he implies that definite 
trouble e.xists in one or several functions of the organ, 
humoral or toxic in nature. Among the factors inducing 
hypo- or hvperf,)erktakis in tlia cluodennm. Iw indvdes 
the dysequilibrium resulting from the antagonistic ac- 
tions of the ortho- and parasympathetics, acetocholine, 
adrenalin, and the ions, caldum, potassium magnesium 
and sodium. The reactionary stasis may involve all or 
only a portion of the duodenum and may be of reflex 
origin. Duodenitis may be a factor. Diagnosis depends 
on careful serial radiograms. The duodenum, capable 
of causing intractable nausea, should be carefully ex- 
amined in hejiatitis, cholecystitis, peptic ulcer and ap- 
pendicitis. 


Laubscher, j. H. and S.mith, A. M. ; Pyloric Sten- 
osis in Twins. (Am. Journ. Dis. Children. March, 1947, 
73, 3, 334-341). 

Literature, reviewed by the authors, show 53 sets of 
twins each suffering from pyloric stenosis. “When 
pyloric stenosis affects uniovular twins, both’ infants 
show the condition and when pyloric stenosis affects the 
binondar twins, the disease is likely to occur only in one 
twin” (Sheldon). A few e.xceptions (4) have been 
found to both parts of this rule. The authors present 
binovular twins both having pyloric stenosis. Both were 
admitted to hospital within 3 days of each other about 
a month after birth because of projectile vomiting. 
Operation in each twin revealed a typical hypertrophied 
pyloru.s, and both were cured. -A study of the literature 
does not lead to any definite conclusions concerning 
possible genetic factors in the etiology. .A twin is not 
more likely to be affected than an infant who is not a 
twin. 


Bowel 

Fishback, H. R., Jr.: Carcinoma of the transverse 
colon in a fiftcen-ycar-old boy. (Radiology 48,2,168. 
Feb. 1947.) 

According to the author, this is the .38th case of 
carcinoma of the colon reported in children of fifteen 
years or younger. The history of this case is very 
interesting. This white boy was admitted to the bos- 
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Saukr, Lro, M. D., Ph. D. : ISpidcmic Diarrhoea of 
the Neto Born {Neonatal Bnterilis). (Illinois Med. J., 


Jour. V . D. 

Jonh, 1947 

jjital in March 1943, the chief complaint being "stomach 
cramps” of three rveclcs duration. He had previously 
had a numher of similar attacks of abdominal cramps, 
the first occurring in 1943. two years before admission, 
at whicli time the pains lasted about one to two minutes 
over a period of 24 hours. Tliere had been no nausea, 
vomiting, diarrhea, constipation, bloody or tarry stools, 
associated with the pains. Beginning in August 1944, 
the cramjis became more frequent and more severe until 
the middle of February 1945, when the pain was intense 
and the jiatient vomited about once every twentj-four 
hours. During the three weeks prior to admission to 
the hospital, he had lo.st 15 pounds in weight. Bright 
red blood was seen once in the stools. An abdominal 
mass could not be felt. The roentgenological examina- 
tion revealed a typical, complete obstruction in the mid- 
dle of the transverse colon. The pathological diagnosis 
was that of an advanced adenocarcinoma of the signet- 
ring type, undergoing colloid degeneration. 


Eui’Hrat, Eiuvi.n J. : Roentgen features of iniicoccic 
of the appcndi.v. (Radiology 48,2,113. Peh. 1947.) 

- A mucocele of the appendix varies in size from a 
slight localized enlargement of the appendi.x to a glo- 
bular mass ten cm in diameter or more. It is usually 
benign but, in the event of rupture into the peritoneal 
cavity, p.seudo-my.xoma jteritonei may result. Woodruff 
and McDonald, however, present evidence to support 
the belief that this malignant complication can arise only 
when the cyst is the scat of an adenocarcinoma, none of 
eight Ijenign cysts encountered with rupture having 
eventuated in this fashion. But, since there are no means 
of distinguishing the malignant from the benign forms 
of the disease, except by histologic study, any diagnostic 
method which will increase the frequency of its ])re- 
operative recognition is of more than academic impor- 
tance. 

Anatomically, there are certain features of the disease 
which should render it susceptible of roentgen diagnosis 
in many instances. When the cyst attains siifficicnt size, 
it will produce significant di.splacement and deformity 
of the cecum, to which it is attached. For the same 
reason, if the cecum is mobile, and it usually i.s, the ma.ss 
will move with it. Calcific deposits in the wall or sub- 
stance of the c\'st are of no infrequent occurrence. The 
closed nature of the cj'st makes its lumen impermeable 
to contrast media administered orally or by enema, unless 
patency is reestablished. The latter situation is known 
to occur, but only very rarely reported. 

The roentgenological features of a mucocele of the 
appendix are; a .sharjdy circumscribed, globular or 
renifonn soft-tissue mass, with considerable motility, 
but firmly attached to the cecum. Medial displacement 
of the cecum by this mass. Calcium deposits in the 
wall or .substance of the mass, failure of the aj^pendix 
to fill with contrast agent, and a vortical appearance of 
the folds of cecal mucosa support the diagnosi.s. 


Apr. 1947, 91, No. 4, 201-204.) 

Epidemic diarrhea of the new born presents a pro- 
dromal period, characterized by lack of appetite, increase 
in the number of stools, progressive daily weight loss, 
and in this stage it cannot he differentiated from dietary 
indigestion except by the fact that infants do not re.spond 
to dietary adjustments f protein, milk, boiled breast 
milk) but rather develop vomiting, abdominal distention, 
ashen gray color, listlessness, fever, precipitous loss in 
weight, watery stools and toxicity. In the 1927 epidemic 
at The Cradle, Dr. Gladys Dick, a founder and benefac- 
tor of The Cradle made an exhaustive study of these 
cases in collaboration with George Dick, M. D.. and J. 
Li.slc Williams and isolated the iVlorgan dysentery 
bacillus from the minute intestinal ulcers iu'cvery fatal 
case only when the proper culture medium was used 
(in a recent British epidemic, a virus was isolated), 
'rhe disease maj’ carrj' a mortality as high as .32 per cent 
of those attacked. The best treatment is prevention. 
An ase])tic feeding technic is described which has thus 
far been 100 jier cent efficient in preventing spread of 
the disease. 


RAroi’ORT, S., Dodd, K., Clark, M.. a.vd Syj.l.m, I.: 
Postacidotic Slate of Infantile Diarrhea : symptoms and 
chemical data. (Am. J. Diseases of Child.: April, 1947, 
73, 4, 391-441.) 

Following diarrhea in infants, after the stage of 
acidosis and dehydration, low levels of calcium, potas- 
sium, phosphorus and phosphatase are encountered. The 
reduction in these ions is thought to be caused by their 
rapid uptake hy previously depleted body tissues. The 
post-acidotic phase of diarrhea is characterized by a 
clinical picture consisting of lethargy or irritability, 
convulsions, respiratory embarrassment, derangements 
of cardiac function, intracranial and gastrointestinal 
hemorrhages and generalized edema. Less often classic 
signs of peripheral tetany, carpopedal and laryngeal 
.spasms, arc seen. These clinical manifestations appear 
related primarily to the hypocalcemia. Correction of 
acidosis by alkalizing agents may accentuate the tendency 
to postacidotic disturbances. Calcium salts have been of 
benefit in preventing or curing the postacidotic phase of 
diarrhea. Large doses of calcium frequently are re- 
quired. 


Sawyer, K. C. : Careinotna of the Colon. (Northwest 
Iticdicine, April 1947, 46, 4, 278-283). 

The author points out that by reason of modern im- 
provements in diagnosis and treatment, colonic cancer 
lias become more and more curable, being today the most 
curable visceral malignancy. Palpation can detect 60 
per cent of all colonic cancers. Before operation, re- 
liabilitation of the patient is undertaken hy improving 
the fluid, electrolyte, protein and vitamin balance. Whole 
blood transfusions in large amounts con.stitute the best 
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and mo5t rapid single factor in this procedure. De- 
coinjire-ssioii of the colon cither by cecostomy or colos- 
tomy in the presence of obstruction is a pre-ojicrative 
imperative. The best method of reducing the incidence 
of pcritoniti.s i.s by giving .succinylsulfathiazole. The 
do.-^e used is one-fourth gram per kilogram of Iwdv 
wcight given as an initial dose and repeated ever\' four 
hours. The stool becomes odorless and scanty and gas 
and distention are relieved almost immediately. Cleans- 
ing enemas are used, but discontinued 4tS hours before 
operation. He presents 6 complete case histories. 


Nasio, Joan ; Local Suffanilamiiiolhcrapy in Chronic 
Thromhoulccratk'c Colitis hy Means of Single or Double 
Colonic Tube. (Rev. Gastroenterologv, .*\j)ril 1947. 14 
4, 253-258), 

The author uses a tube to deliver su.^pen.sions and 
soluliojis £>/ the sulipj’maides directly to the site of 
lesions anywhere within the colon anti lias obtained 
X-ray and endoscojiic evidence of healing. The method 
i.s used in conjunction with the usual dietary and other 
means of treatment. 


Ounv, J. G. AND CnCGO, H. W. : An Outbreak of 
Staphylococcal Food-Poisoning, (llrit. Med. J., April 5, 
1947, 442-444). 

.•\n outbreak of toxic footl poisoning among miners 
ivho partook of pressed pickled heef .sandwiches is 
described. The cause was found to be staphylococcus 
pyogenes aureus tiihagc tyjic 47/47C). 'I'he infection 
originated in a butcher wlio had a throat and na.sal in- 
fection as well as a minor, infected cut on the iialm of his 
hand. All the cases occurred among miners omi»loye<l 
on the day .shift. Xo cases dcvclojied among the after- 
noon and night .shifts, and it was .shown that this agreed 
with the fact that the organism required 17 to 25 hours 
to produce effective amounts of toxin; the sandwiches 
which caused the disease havin.g been made the jireviou.s 
day. Entcrotoxin can be produced by this organism 
under a ivide tcrnpemtiirc range, TJie symptom.< were 
e.xplosive and alarming \rith dizziness, nausea, vomiting, 
<liarrhca ami abdominal imin. -All the 197 persoii.v 
affected were improved after 24 hours and normal in 3 
rl.ays. Obviously meat handlers should be insijccted for 
misal and manual infection*: and strenuously treated with 
the sulfonatnide.s and/or penicillin as a public health 
measure. 


llftow.v, Puit.ie W. : Inflammatory Disease of the 
fhr.vcl. f Procctriing' of the Staff meetings of the Mayo 
Clinic. April Id, 1947. 22,8. 155-159). 

In tile specific group, the inflammatory disease.s most 
commonly encountered arc due to organi.sms of the 
genera S.ainionella. Shigella and St:tphy!(K'<x•cu^ and to 
the parasite. Endomm-iei hislolyticn. Cases !a!»el!e'l 
'•intestin.-ji fin” .sometime.s turn out to Ic instance.s of 


infection with Shigella dysenteriae. Sulfadiazine is 
regarded as the drug of choice for the treatment of 
bacillary dysenterj". In amocitic infestations the best 
treatment is the prompt institution of two courses of 
emetine hydrochloride combined with two or three 
courses of an arsenical drug. The most eifective arseni- 
cal is trcparsol, but as it has not yet returned to the 
market, carbasone is employed. In the non-specific 
grouj). the two diseases most commonly encountered 
are chronic ulcerative colitis and regional ileitis. Im- 
portant factors, from an etiological .standpoint are (1) 
emotional and mental stress (2) food intolerance with 
respect to one or two dietary items, ordinarily harmless 
and (3) acute inlercurrcnt infections such as the com- 
mon infections of the upper respiratory tract or acute 
diarrhea. Xo drug or antibiotic agent has more than 
an assistive value. ‘Surgery has only the same v.alue 
here as a gastroenterostomy in duodenal ulcer. 


W.\Ki;Kn;i-D. E. G. : Medical Aspects of .Malignant 
Lesions of the Anus. Rectum and Colon. (Proceedings 
of the Staff Meetings of the Mavo Clinic. April 16, 
1947,22.8,153-155). 

This is a succinct review largely of what the ])hysician 
can do in preparing for operation a patient suffering 
from a malignant lesion of the colon, rectum or anus. 
Search for mcta.sta.scs should be made, but a moderately 
enlarged liver ought not to preclude lai)arotomy. Patients 
who suffer from such as.sociated conditions as heart or 
kidney disease, diabetes, hyperthyroidism, gout or in- 
deed any chronic disease should he studied for the 
purpose of evaluating the limits of function of the 
.systems or organs involved in the associated disease 
process, and this sometimes must cause delay in opera- 
tion, and the use of such thcnipeutic agents as digitalis, 
insulin and antibiotic agents, a.s well as intravenous in- 
troduction of fluids if dehydration or hyperazfitemia is 
prc.sent. Anemia associated with cancer of the right 
jiortioh of the colon usually is of the hyijochromic type 
which responds to blood transfusions. For a few days 
prior to openitioii tfie patient is hosi>itabVcrI and given 
.■ialine laxatives (e. g. .saturated solution of sodium acki 
I)hos[)hate. as well as colonic irrigations twice daily). 
Obstniction is combatted, when pn.wsible by the ti.se of 
na.sal .suction and fluids intmvenou.‘-ly although the latter 
do not replace all the clcctroljies lo'.t through nasal 
suction. 


.SURGERV 

Tiioki;k, Max ; Surgical Aspects of Cholecystitis. 
(Rev. Gastroenterology, .Ajiril 1947, 14, 4, 236-239). 

The author has found that cleclroco.i.gnlation, or 
clectrosurgical obliteration of the gallJiladder, is Ixjtter 
th.in classical cholecy.stcrtomy, Itecause drainage is elim- 
itiated. there is no leakage, shock u.siinlly i^ eliminated 
and mortality reduced. 
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Prolapse of Redundant or Hypertrophied Gastric Mucosa 

By 

S. P. BRALOW; M. D. and M. MELAMED, M. D. 

Chicago, Ili,. 


ixciDivNTAi, finding of prolapsed gastric mucosa 
into the duodenum occurs frecpiently enough that 
further study is warranted to evaluate its etiology, path- 
ology. symptomatolog}'. and treatment. 'Scott in a recent 
article, felt that this condition is more than just a 
roentgenographic variant and should he considered a 
clinical entity. Our interest in this condition was first 
stimulated hy witnessimr several fluoroscopic demon- 
strations of prolapse with the comment of a radiologist 
-and an internist, that this probably has no clinical 
significance; yet the patient entered the clinic with 
complaints simulating peptic ulcer and no other lesion 
could he demonstrated by the roentgen e.'camination. 

Bockus believes that only severe prolapse associated 
with gastritis, can cause .symptoms and then, only after 
producing partial pyloric obstruction. He further states 
that gastric .symptoms produced by such prolapse are so 
rare that they have no practical significance. In a recent 
■personal communication, Dr. W. C. Alvarez states that 
the roentgenologic ai)pearance of prolapsed gastric 
mucosa usually has no significance and does not explain 
the .symptoms; his roentgenologist has practically 
stojiped reporting the peculiarity. 

Further im])etus was provided hy Dr. A. Melamed 
of Milwaukee, who demonstrated to us twenty-five 
cases of prolapsus with symptoms relieved cither medi- 
cally or hy surger}'. It has been Scott’s exjierience that 
in the past few years, the characteristic filling defects 
seen in this condition are often misinterpreted and con- 
fused with duodenal ulcers, duodenitis, or similar dis- 
orders. ^'lost of the literature on this subject is con- 
tained in x-ray journals and it is felt that the attention 
of the gastro-enterologist should he drawn to the im- 
portance of this subject. Therefore, a review is pre- 
sented, together with 4 cases, observed in this hospital 
within as .short a period as a few months. 

In *1926, Eliason, Pendergrass, and Wright first 
described the roentgen signs produced by such a pro- 
lapse. Melamed found only 19 proven cases in the 
literature which, with his published case, made a total 
of 20 as late as 1943. 

Archer .states that prolapsing gastric mucosa is not 
rare, but gives no figures, and Feldman reports an in- 
cidence of redundant gastric mucosa in approximately 
0,1% of .all gastro-intc.stipal cases with the observation 
that the condition is not recognized until mucosa pro- 


• From the Department of Gastro-Intcstinal Research of the Research 
.Institute and from the Clinics of Michael Reese Hospital, Chicago. 
Afded by a *grant from the A. B. Kuppenheimer Fund. 

■ The Department is in part supported by the Michael Reese Research 
Foundation. We arc indebted to Dr. S. Portis for the use of two of 
his clinical cases. 
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lapses into the pyloric canal. 

Scott surve)'ed the incidence in a large naval hospital : 

Total Hospital Admissions 19,228 

Upper G. I. Series 1,346 

Percentages of Upper G. I. series: 

Gastric Ulcer 13 (0.96%) 

Duodenal Ulcer 325 (24.1%) 

Duodenitis 17 (1.3%) 

Prolapse 14 0.04%) 

Gastric Tumors 0 


One must bear in mind that his clinical material was 
obtained from healthy young males on active duty in 
the Nav}'. It is interesting to note that the incidence 
of prolapsus slightly exceeds that of gastric ulcers. The 
incidence of 1.04% is higher than that reported by Rees, 
who found prolapses in 4 out of 3000 consecutive 
x-rays in one series, and 2 in 2.550 in another, which 
is about 0.1%, as reported by Feldman. Scott feels 
that prolapses are overlooked for three reasons: I. the 
examiner is not thinking about them, ; 2. filling defects 
])roduced by prolapse are confused with those due to a 
duodenal ulcer or duodenitis; 3. when recognized, no 
clinical importance is placed on them. 

The age incidence is not striking, but Feldman has 
noted that the majority of his patients were in the 
fourth decade. .Scott, however, found an age distribu- 
tion of: 

20-29 years of age — 4 cases 

30-39 years of age — 7 cases 

40-49 years of age — 3 cases 

The etiology of this condition is as yet unknown, but 
various theories have been offered. Eliason and Wright 
believe that a low grade inflammation produces a local 
hypertrophy of rugae. The hypertroiihied folds are 
•further enlarged mechanically by the contractions of 
the stomach and the pressure of gastric contents by 
which the folds are lengthened and “pushed along” 
toward the pylorus. When sufficiently long, they are 
swept into the duodenum by a peristalic wave. On the 
other hand, Rees proposes that a narrowing of the 
pyloric lumen precedes the actual change in the gastric 
mucosa, and hyperperistalsis ensues, trying to force 
gastric contents through the smaller opening. This action 
loosens the attachment of the mucosa membrane to the 
muscularis. The mucosa so mobilized, is subject to 
trauma which leads to hypertrophy, prolapse and later 
polypoid degeneration. Five cases of Scott’s series 
were operated and there was never any evidence by 
^■Hiy. gastroscopy, pathologically, either gross or mi- 
croscopic, of any gastritis as suggested by Eliason, nor 
any evidence of a narrowing of the pyloric canal, con- 
striction, or hypertrophy of the pyloric muscle. At 
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operation, tiie prolap?ed portion of the gastric niucos.'i 
ajjpcared as a loose collar of redundant hypertrophied 
mucosa that had invaginatcd into the duodenum and 
could he forced hack into the stomach only to protrude 
again as a long rosette. The prolapsed folds appeared 
a.s normal mucosa, soft and plinhlc and not fixed, thick 
or indurated. 

Another possible etiologic factor must he considered. 
A benign peptic ulceration located at the base of the 
duodenal hulh or in the pre-pyloric area may, in process 
of healing, produce a local gastritis. This inflammation 
may !e:id to a localized hypertrophy of the gastric rugae 
of the pre-pyloric area wliicli eventually' prolapses 
through the pylorus into the base of the hulh at a time 
when no other sign of the original ulcer may he jmesent 
anymore, Melamed’s case of prolapse with ulceration 
of the redundant mucosa makes this theory' seem possi- 
hie. In the normal gjisfric antrum, the mucosa and 
muscularis are connected h}' .soft, yielding sulmucosn 
composed of loose areolar tissue containing blood ves- 
scl.s. lymphatics, and nerves. Tin’s e.xp!ains a certain 
limited mobility of tiic mucosa on the muscularis as 
found in all normal stomachs and easily demonstrated 
in antfi[)sy specimens where the mucosa can lie moved 
over the muscularis for I to inches. Scott, in 
studying over 100 fresh stomachs, states that normally 
the e.xtfcnt of this movemmt is not sufficient to permit 
a prolapse. However, we have witnessed on several 
occasions tliat on fresh autopsy material, less than three 
hours post niortern, one can pull gastric mucosa through 
the pylorus wdth a forceps, entering the stomach from 
the first portion of tlic ducKlemim. Enough mucosa 
could lie pulled through to correspond witli Scott's 
(k'scrijition of a small jirolajisc. This was also attempted 
on a .stilllxirn and in a stomach greatly dilated from an 
ohstmciion: however, in these cases the muco.sa was 
not as mobile as in the normal specimens. A possible 
c.xplanntion for this difference is that the stomach 
mucosa is exceedingly rapid in its auto-digestion follow- 
ing death, and that Scott's attempts may have been on 
material a few honr.s older than ours. If any of onr 
maleri.al showed gross .signs of jiost mortem changes, 
no attempt to mechanically force a prolajisc was made. 

Eorsscll, Golden, and Schindler have dcscribcrl active 
movements of the mucosal folds not related to contrac- 
tions of the musctilaris: for e.xamplc, during antral 
systole. Golden noticed that the folds of the mucosa 
nmni’ng transversely across the antrnm were dianged to 
run in horizontal rows parallel to the long axis of the 
Moni.nch by moving ccph.iind and fiecoming stretched on 
the mu-ojlaris; otherwise as the antrum clo.sc,s off, the 
cross folds would lie exaggerated, pushed downward 
and jammed toward the pylorus. T he failure of this 
stretching mechanism may account for lierniation of 
pre-pyTiric mucosal folds I’Fig. 1). 

The ni!i 5 cularis mucosae is known to have musailav 
actsrity. j:uk-pendent of that of the main musculature of 
t’r.e stotnach. Consccjnently, it seems jio-sihle that neuro- 
genic factors .arc the inciting c.anst of a disturbed gastric 
fiir.cttot! tlrat ultim.ately brings alsmt a mucosal {.ro- 


lapse; for it has been rcpeatctlly sliown tliat emotion 
such as worry, fear, excitement, and anger, niter gastric 
function, peristalsis, and chemistry. 

The complaints of tlicse patients are varied, depending 
on the t^xtent and the condition of the prolapsed muco.sa, 
and the symptoms are not so characteristic ns to jicrniit 
a distinct clinical diagnosis. This must he done roent- 
pnographically with the ruling out of otlier gastro- 
intestinal diseases. The major symptoms listed hv Scott 
arc: cramp-like intermittent epigastric pain, relief by 
food, liquid, lint seldom by alkali, sense of fullness, 
bloating, heartburn, and in fewer instances, nausea and 
vomiting. 

This disorder slioiild lie .suspected in patients with 
an atyjiical’ ulcer history, in patients tliat do not make 
the usual response to an ulcer regimen, in patients with 
repeated recurrences when jilaccd on solid foods, and 
m -palieirits witVi so-ca^letl recurrent “functionaV' com- 
plaints. Physical examinations on Scott’s patients were 
essentially negative except the finding of tcnderticss in 
the epigastrium on deep palpation. The routine labora- 
tory e.xaminations usually include gastric analysis. Oc- 
casionall}', one finds occult blood in the stool nr other 
signs of hemorrhage. Gastroscopy failed to positively 
recognize the folds slipping through the pylorus or to 
find a consistent hypertrophic gastritis. However, the 
appearance at fluoroscopy and on the roentgen film is 
nuite characteristic and pathognomonic. The following 
features of prolajisc are noted by Scott and others : 

1. The filling defects in tlic duodenal iiitlli due to 
the prolajisc arc invariably located in the base, im- 
mediate!}' around the jiyloric opening. The redundant 
folds produce a central musliroom or cnnlinower-likc 
negative shadow. 

2. The filling defects vary in size, .shajie." and ap- 
pearance during a .‘-ingle examination as well as in 
rejicatcd e.xaminations, and may even hecomc tem- 
jKinirily reduced. 

3. Usually the redundant rugae can he traced from 
the antral canal throngli the pyloric ojiening in the 
base of the liiilli. Visualization of tliis can he cn- 
Imnccd by e.xcriing moderate compression. A .singly 
prominent ga.stric ruga is norma! and is frequently 
seen, e-xtending across the jivlorus into the (nilfi fscc 
Fig. 3 a). 

4. The hulh is not quick or irritable, in contra- 
distinction to duodenal nicer or duodenitis. 

5. Gastric peristalsis is more active and vigorous 
than in the average patient. 

6. No ulcer crater, niches, or iiicisnrac arc seen, 
hut Melamed reported one case in which a large ulcer 
was seen in the prolapsed muco.sa and confirmed at 
operation. Rubin reported a case with proved malig- 
nant change in prolapsed polypoid mucosa ; therefore, 
one should look for these conditions. 

7. Scott feels that fluoroscojiy with serial spot film 
technique is the examination of choice. 

Figure 2 demonstrates schematically various degrees 
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Fig. No. I. ''Stretching mechanism” of Golden, adapted from W. G. Scott. 





A. A single ruga entering the base of the bulb is considered normal. 

B. A crescent-shaped configuration of the base of the duodenal cap 

seen in hypertrophied pyloric muscle. The base is smooth and 
regular. This is not a prolapse. 
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of prolapse. To illustrate this condition as ivell as -to 
attempt to correlate the clinical findings we should like 
to present briefly four cases, two from the clinic and 
two private patients, that have come to our attention 
recently. Several other cases have been scoi in the last 
year, but eitlier were not reported on the x-rav sheet, 
or had other complicating gastro-intcstinal coiiditions. 

Case 1. A forty-year-old white male complains of 
epigastric burning of 10 years’ duration, which is non- 
radiating, and seems to be precipitated by excessive 
drinking and smoking. The attacks usually are periodic 
and of one days’ duration. They come on about 2 or 3 
hours after eating and last one’ hour. The pain never 
awakens the patient, but occasionally keeps him from 
falling asleep. The patient complains of much belching, 
nausea, and vomiting. He also has had anal discomfort 
with defecation and rectal tenesmus, and had a hemor- 
rhoidectomy, polypectomy, and excision of an anal ulcer 
in 194G. Gastric analysis showed free acidity 3G degrees 
and total acidity of 69 degrees. Stools were guaiac nega- 
tive. X-ray studi'es reported a normal upper gastro- 
intestinal tract, gall bladder, and colon. The stomach 
emptied in three hours. On re-examination of the x-ray 
films, a moderate prolapse of gasfric mucosa was seen as 
demonstrated in Fig. of Case No. 1. 

Case 2. A forty-thrcc-ycar-old white female com- 
plained of occasional epigastric fullness after meals. The 
gastric analysis was tree acid 20 degrees, and total 
acidity 55 degrees. The stools were guaiac negative. The 
x-ray report stated that stomach, duodenum, colon, and 
gall bladder were normal. The stomach emptied in four 
hours. Re-examination revealed a small prolapse as 
seen in Fig. of Case No. 2. 

Case 3. A forty-two-ycar-old white male entered the 
clinic with the major complaints of dizziness, frontal 
headaches, tinnitus, and drunken gait. He further com- 
plained of much gas and pressure under the left side 
radiating up into the left arm. This distress occurred one 
to two hours after meals, and the patient states that he 
feels better when avoiding cabbage and coffee, and that 
charcoal gives him active relief. Last year he was told 
that he had an ulcer and he was treated by diet and 
powders noth temporary relief. His stomach feels better 
after meals; when it is empty he has a 'gnawing sensation 
in the epigastrium which he describes to be different 
from ordinary hunger pain. E, N. T, consultation diag- 
nosed a possible early Meniere’s syndrome and an upper 
gastro-intestinal x-ray film revealed a moderate prolapse 
of gastric mucosa. The Ewald meal yielded 54 degrees 
for free and 80 degrees for total acidity. Stools were 
negative for blood. 

Case 4. A forty-five-year-old white male who had 
been followed in the chest clinic since 1937 for tuberculosis 
of the right apex, and in the neurologic clinic since 1940 
for epileptiform seizures both of the grand and petit mal 
types. In January 1947 he came to the gastro-intestinal 
clinic complaining of belching and bloating for two to 
three years, which had become worse during the past 
few months. Th'a patient states that he feels filled up 
soon after eating, but has no nausea, vomiting, or epi- 
gastric pain. Cholecystogram was negative. Ewald 27 
degrees for free and 55 degrees for total acidity. Stools 
were negative. X-ray of the upper gastro-intestinal 
rev'ealed a small prolapse of gastric mucosa. 

In .summary, all four cases were over forty years of 
age; three were males and one female; two were re- 
ported as having negative x-ra)-s; only one showed 
hyperacidity; all stools were negative for occult blood. 
The prolapses of gastric mucosa were small to moderate 
and did not require surgery. Under medical manage- 


ment all did well. It is remarkable, however, that these 
prolapses produced distinct clinical symptoms, although 
none of them could he classified as .severe. 

DISCUSSION 

I lie most difficult lesions to differentiate from pro- 
Jap.sed gastric muco.sa are prolapsed pedunculated 
tumors and jiolyps, and this can rarely he done with 
certainty. The x-rn\' diagnoses of the 14 cases of 
Scott were : Gastric ulcer, 1 ; duodenal ulcer, 1 1 ; duo- 
denitis, 2, Papillomata of the duodenum produce filling 
defects u-hich are larger and not necessarily localized 
at the base of the hull). In duodenitis, the Imili is small, 
irritable, or spastic. The invagination of the base of 
the duodenal cap seen in ht-pertrojihy of the pyloric 
muscle lacks the lohulations of the gastric rugae, and is 
constant in size and sliapc fsec Fig. 3 h). In an 
attemjit to evaluate whether the characteristic roent- 
genograpliic appearance of miiscosal prolapse in the 
stomach could he found in normal asymptomatic indi- 
viduals, Scott studied over 200 sailors with no com- 
plaints, and he did not find one pattern that resembled 
prolapsed gastric mucosa. 

The treatment of this condition is medical, and in 
slight and moderate prolapses frequent' small feedings 
and a bland diet usually afford relief, Ho.spitalization 
with rest in bed. rela.xation. and freedom from tension, 
strain, fear, and worry brings about definite improve- 
ment, Condiments, such as tobacco, alcohol, and caf- 
feine should he eliminated. Mild sedation is often of 
great value. It is apparent, that the therapy is the 
same as that for peptic ulcer. Therefore, it is possible, 
that small unrecognized ulcers lead to prolapse of the 
mucosa. On the other hand, prolapses may he due to 
other factors which play a role in peptic ulcer, as men- 
tioned above. Surgery is indicated in the case of large 
prolapses. These alwaj's produce symptoms and usually 
are resistant to medical management ; they ma\' cle\ elop 
large or repeated small hemorrhages, and they may 
produce partial obstruction with retention of gastric 
contents. As it \\'as a military necessity to rehabilitate 
Scott's cases as rapidly as possible, surgery was per- 
formed in five cases or 36%, with complete relief of 
st'mptoms and no recurrence on a full diet. Rees 
recommends an antral gastrostom}', excision of the 
redundant mucosa, anchorage of the mucosa to the 
muscularis, and sectioning of the pyloric muscle, French 
resected the redundant mucosa and performed a 
Heineke-Mickulicz pyloroplasty. 

Two case.s of transityloric jirolapse of redundant 
gastric mucosa were operated successfully by ^[ac- 
Kenzie with resection of the prolapsed fold and closure 
by a pyloroplasty. His indications for surgerr- were 
equivocal x-ray findings with difficulty in differentiating 
from polyps, continued bleeding, and evidence of pylonc 
obstruction. Before advising surgery one should con- 
sider the complications of even a pyloroplasty wit 
subsequent ulceration at the suture line, especially when 
done in the presence of hyperacidity. r i- „ 

This review has been presented because of a teeling 
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that prolapse of redundant or hypertro]diied gastric 
mucosa into the duodenum is a definite clinical entity 
which has been disregarded, and further study to 
evaluate this disorder should he made. As in all medi- 
cal conditions, the proof of definite pathology lies with 
the radiologist, surgeon, or pathologist. The radiologist 


should look for such cases, especially when there is a 
clinical picture of ulcer and no definite roentgenographic 
evidence. In small prolapses, repeated x-ray .studies 
should he made, as the mucosal pattern varies from 
time to time, a jwolapse even becoming temporarily re- 
duced. Suspicious cases should be reported to the 


'Case No. 1. Fort>'-ycar-old male complainirij; of epigastric burning of ten years duration. 







A. Duodenal cap shows a moderate ‘'cauliflower" filling defect at the 
base. 


B. Another view of the same cap demonstrating a little less severe 
prolapse. 


Case No. 2. Forty-thrce-year-old white female with vague epigastric distress. 
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A. Small prolapic is seen at the base of the bulb, while in view B of 
the same patient no definite prolapse can be seen. 
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&5C No 3. Foti}-two-> ear-old uhite male complaining of much gas and pressure commg on one to tsso 
hours after weals Gastric analysis shots ed hyperacidity. 



C 


A Moderate prolapse seen at base of the duodenal cap tshich on subsequent siews at different angles 
a-sumes the characteristicj of a small prolapse (B and C). 


Case No *1. 


Forty -ibrcc-ycar old tshite male with belching and bloating for ttso to three years 



A 


The sanations of prolapse are seen in different s.ews on the same patient, a small prolap 
A and C while B shows a normal fca e 
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internist for evaluation and medical management. We 
believe that the complications warranting surgery, as 
previously listed, are lew and that surgical statistics 
will be rare. Although the pathologist almost never 
has to rule out this condition as a cause of death, he 
may aid further statistical study by looking for prolapses 
at autopsies. 

vSUMMARY 

A review of the literature on i)rolapsed hypertrophied 


or redundant gastric mucosa is presented and four cases 
are reported. 

It seems that prolapsed gastric mucosa is more fre- 
quent than hitherto as.sumed. and that it is capable of 
producing symptoms even in cases of small or medium 
prolajjses. The symptoms are amenable to simple medi- 
cal management. Therefore, more attention should be 
directed toward the recognition of prolapse and toward 
the clinical evaluation of its symptoms. 


bibliography 


Alvarez, W. C., personal communication to Dr. H. Necliclcs, April 
1947. 

Archer, V. W. and Cooper, G. Jr., Prolapse of Gastric Mucosa, 
Southern Med. J. 32:252, 1939. 

Bockus, H. L., Gastroenterology, 1:762, 1946. 

Eliason, E. L., and \i^righr, V. W, Murray. Benign Tumors of ilic 
Stomach, Surg., Gync., and Obst., 41:461, 1925. 

Eliason, E. L., Pendergrass, E. P. and ^'right, V. W. .Murry, The 
Roentgen Diagnosis of Pedunculated Growths and Gastric Mu- 
cosa Prolapsing through the Pylorus, Rcs’icw of Literature, Am. J. 
Roent. 15:295, 1926. 

Feldman, M., Clinical Roentgenology of the Digestive Tract, 2nd Ed. 
p. 155; 1945. 

Forsscll, G., Studies of the Mechanism of Movement of the Mucous 
Membrane of the Digestive Tract, Am. J. Roent. 10:87, 1925. 

Golden, R., Antra! Gastritis and Spasm, J. Am. Med. Asm. 109:1497, 
1937. 


MacKcnzic, C., MacLeod, J. W,, and Bouchard, J. L., Transpyloric 
Prolapse of Redundant Gastric Mucosal Folds. Can. Med. Assoc. 
J. 54:553, 1946. 

Melamed, A., oral communication. 

Melamed, A. and Hiller, R. L, Prolapsed Gastric Mucosa; Roent- 
genologic Demonstration of Ulcer Crater in Prolapsed Polypoid 
Mucosa. J. Dig. Dis, and Nutr. 10:93, 1945, 

Recs, C. E., Prolapse of the Gastric Mucosa through the Pylorus, 
Surgical Treatment, Surg. Gyne., and Obst. 64:689, 1937. 

Rubin, J. S., Prolapse of Polypoid Gastric Mucosa into the Duodenum 
w'ith Malignant Change, Radiology, 38:362, 1942. 

Scott, W. G., Radiographic Diagnosis of Prolapsed Redundant Gastric 
Mucosa into the Duodenum, with Remarks on the Clinical Sig- 
nificance and Treatment. Radiology, 46:547, 1946. 

Schindler, R., Gastroscopic Observation Concerned with the Gross 
Anatomy of the Stomach, the Musculus Sphincter Antri, Ob- 
servation of the Position of the Stomach, The Mucosal Folds: Am. 
J. Dig. Dis. and Kutr. 3:149, 1936. 
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T N SPITE of tlie fact that much lias heen written about 
^ calculous gall hladcler disease, many preventable and 
needless deaths still occur from the complications of 
this disease. 

Cholecystitis and cholelithiasis of long duration, even 
if not associated with colic (silent stones), may never- 
theless lead to various complications. One of the most 
serious complications is perforation of the gall bladder. 
Perforation may occur into the peritoneal cavity with 
resulting pericholecystic abscess or bile peritonitis; or 
perforation may occur into a viscus leading to the form- 
ation of an internal biliary fistula. 

Deaths from uncomplicated biliary tract disease arc 
rare and even tlie elective surgical procedures carry a 
very low mortality. Peojile frequently die, however, 
from complications which develop as a result of long 
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standing calculous biliary tract disease, ivhich has either 
not heen diagnosed early enough, or which if diagnosed 
correctly, was not treated by surgery because of the 
mildness of the symptoms. 

Many cases of calculous gall bladder disease are still 
not ojierated upon, in .spite of the fact that the majority 
of clinicians are in general agreement about the ne- 
cessity of surgery in this condition. The reasons for 
this can he ascribed to both the patients and the doctors. 
Patients refuse operations for a variety of reasons, 
while frequently the doctors themselves are undecided 
about the indications for .surgery. In many instances, 
Avhen the patients refuse operation because of lack of 
colic, the physician will acquiesce by not adequately 
.stre.ssing the dangers of non-operation. This is usually 
due to the erroneous idea that “silent” gall stones are 
innocuous and that patients must have repeated attacks 
of pain and distress before surgery is indicated. 

The purpose of this paper is to discuss one of the 
frequent complications of calculous gall bladder disease, 
namely, perforation of the gall bladder, and to stress 
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the need for surgery in calculous gall bladder d'isease 
as a prevention of future complications. 

INCIDENCE 

Gangrene and perforation of the gall bladder is not 
unusual, even in non-calculous gall bladder disease. It 
occurs more frequently following attacks of acute 
cholec 3 ’Stitis than one generally realizes. Thus Cowley 
and Harkins (1) state that in a collected series of 2,261 
cases of acute cholecj'stitis, perforated gall bladder 
occurred in 13 per cent of the case.s. The\' also reported 
that in a total of 433 perforated galf bladders, the 
average mortality was 20.8 per cent. Hicken and 
Coray (2) reported that the incidence of gall bladder 
perforation in their series of cases of acute cholecystitis 
was 25 per cent. Heuer (3) concluded from his review 
of the literature that gangrene and perforation of the 
gall bladder occurred in 20 jier cent of the cases of 
acute cholec3'Stitis in which the patliologic process was 
not interrupted by surgical treatment. That perforation 
of the gall bladder is a serious condition can be further 
seen b 3 ' Heuer’s review of the experiences of fourteen 
authors in which he cites five hundred cases of perfora- 
tion, showing that the mortalit}’ varied between 15 and 
65 per cent, averaging 45 per cent. In comparing the 
incidence of gangrene and perforation of the gall 
bladder with that of the aj)pencli.x. Heuer (3) found an 
incidence of 15.7 per cent in acute conditions of the 
gall bladder and 17.5 per cent in acute appendicitis. 
Hotz (4) concluded from his investigations that the in- 
cidence of peritonitis associated with perforations of the 
gall bladder was found to rank as high as that of 
peritonitis associated with the acute perforations of the 
appendix. The incidence of the latter was reported b 3 ’ 
McClure and Altemeier (5) as 53 per cent in their 
series of cases. 

Johnstone and Ostendorph (6) reviewed 12,000 con- 
secutive routine necropsies at the Los .Angeles County 
Hospital from .April 1936 to January 1942 and found 32 
instances in which perforated gall bladder was found 
to be the cause of death, or an incidence of one death 
due to perforation among ever 3 ' 375 which came to 
autopsv'. 

Internal biliarv' fistulas, the result of perforated gall 
bladders, are infrequent but still less commonly diag- 
nosed preoperativeh'. Donald et alia (7) in a recent re- 
view, report that the literature contains onlv lOS cases 
of preojieratively diagnosed internal biliary fistulas. At 
operation, or postmortem the findings of internal biliary 
fistulas are more frequent. Counmusier (8 j reported 
an incidence of 4.8 j)cr cent in patients dying from gall 
bladder disease during a si.x t'cars period. Dean (9) 
found them in 1.2 per cent of his gall bladder ca.scs. 
while Puestow (10) encountered 16 cases of internal 
biliar 3 ' fistulas in 5(X) oiterations for benign biliary tract 
disease. All agreed that infection and calculi in the 
biliary tract are responsible for production of the great- 
est number of these fistulas. _ , - • 

In a review of post mortem material of biliary' tract 
disease in the Cook County’ Hospital during the past 13 

years 1932-1945, 45 instances of perforated gall 

bladder were found. Of these 45 cases, .35 had recent 


gall bladder perforations with associated complications 
as the immediate cause of death. Ten patients had 
ancient perforations in the form of cholecysto^astric 
or choleci'sfo-duodenal fistula (7 into duodenum and 
3 into stomach) which were discovered upon post 
mortem as an incidental finding and which were not 
the immediate cause of death. 

Seventeen of the forty-five patients in our scries, or 
thirty'-eight per cent, were males; a finding in con- 
firmation of that of others. Thus, of the reported cases 
of perforated gall bladder, the males represented 36% 
in Cowley and Harkins (1) series; 52% in Sander’s 
(II), 31% in Judd and Phillips’ (12) and 40% in 
Stone and Douglas’ (13) series. 

This comjiaratively high incidence of perforated gall 
bladder in the male is of rather astonishing interest 
because of the current, general belief that gall bladder 
disease is a very rare occurrence in tbe male and that 
usually only jiatienhs who fall into the “fat, fair, forty, 
fecund’’ class are subject to this disease. 

TABLE I 

Se.x and color of forty-five cases in whom perforated 
gall bladders were found at necropsy. 


stx 

COLOR 

NUMBER 

PER 

CENT 

Male 

Colored 

I 

2 


VETi.te 

16 

JS 

Female 

Colored 

6 

U 


White 

Z2 

49 


TOTAL 

4S 

too 


Only seven of the 45, or appro.vimately 15% of the 
cases were colored. I'his percentage is somewhat ac- 
cording to the common concept of gall bladder disease 
rarely occurring in tbe negro. (Table I). 

Forty of the 45 cases with gall bladder perforations, 
or approximately 90 per cent, were aged fifty years and 
over. No perforations occurred in males under 50 
years of age, but did occur in 17% of the females. This 
finding is in accord wifli other reports that most gall 
bladder perforations occur in people of tbe higher age 
group, especially so in the male. Cowley and Jiarkins 
(1) stated that 60% of their cases occurred in people 
over tbe age of fifty. The average age reported by 
Schaeffer (14) was fifty'-nine years. Judd and Phillips 
(12) reported that the majority' of their patients were 
more than 50 years of age. In Stone and Douglas' ( 13) 
series, the average age of the patients was 52 years. 
(Table H). 

Forty-one or 91% of our 45 cases of perforated gall 
bladder had stones either in the gall bladder or common 
bile duct. Tliirty'-eight or 85% of tbe 45 cases of rup- 
tured gall bladder had evidence of chronic cholecystitis. 
This is in agreement with Cowley and Harkins’ (1) 
review of 22 perforated gal! bladders in which stones 
were reported in 92% and chronic cholecystitis in 27% 
of the ca.sc.s. Judd and Phillips (12) rqiorted that gall 
stones were present in 56 or 92% of their 61 cases, 
while Sanders (11) found stones in 42 or 91% of his 46 
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cases of perforated gall bladders. All of Schaeffer’s 
(14) 20 cases, with one possible exception, had gall 
stones. These data jioint quite clearly to the pre-dis- 
posing role which gall stones play in rupture of the gall 
bladder and formation of internal biliary fistulas. 
(Table -III). 


Douglas (13) also reported that all of their cases had 
pain as their main complaint. Right upper quadrant 
tenderness was present in 43%, and generalized tender- 
ness was found in 34% of our cases. Right upper quad- 
rant rigidity was present in 31 and. generalized rigidity 


TABLE II 

Age and sex of forty-five cases in whom perforated 
gall bladders were found at necropsy. 


AGE 

MALE 

FEMALE 

TOTAL 

Under 40 

0 

2 

2 

40 - 49 

0 

} 

3 

50 - 59 

8 

7 

15 

60 - 69 

4 

9 

13 

70 

5 

7 

12 


17 

28 

45 


CLINICAL MANIFESTATIONS (Table IV) 
HISTORY OF PREVIOUS GALL BLADDER 
ATTACKS 

In only 11, or 32% of our series, was a previous 
history of gall bladder disea.se elicited. This incidence 
is small compared to Cowley and Harkins ( 1 ) who re- 
port that over 90% of their 25 cases of perforated gall 
Iiladders complained of previous gall bladder dissease. 
Practically all of Stone and Douglas’ (13) cases gave a 
history of pre-existing chronic cholec 3 'stitis. Eliason 
and McLaughlin (15) state that in all but one of their 

TABLE III 


Additional post mortem findings in forty-five cases 
of recent and ancient perforated gall bladders* found 


at necropsy. 



POST MORTEM FINDINGS 

NUMBER 

PER CENT 

Chronic Cholecystitis 

38 

85 

Cholcllthiasts and Cholcdo ChoUthtosis 

41 

91 

Peritonitis 

20 

44 

Ruptured Gall Bladder 

13 

29 

Cholccysto-cntcro-cntcrostomy 

11 

24 

Peri Cholecystic Abscess 

8 

17 

Ascending Cholangitis and Cholangiolitis 

7 

15 

Gangrene Gall Bladder 

5 

11 

Empyema Gall Bladder 

5 

11 

Sub'phrcnic abscess 

5 

11 

IJvcr Abscess 

4 

9 

Stone Cystic Duct 

2 

5 

Biliary Cirrhosis Liver 

2 

5 

Hemorrhagic Pancreatitis 

1 

2 

•Gall bladder perforation was considered 

at post mortem by the 

presence of rupture as such, by gangrene. 

or ■empyema 

with peri- 

cholecystic abscess, sub-phrenic abscess, or 

peritonitis, 

or internal 

biliary fistula. 



nine cases, a definite bistory of previous attacks of 
cholecystitis could be elicited, the duration of sj'mptoms 
ranging from 18 months to 15 years, and averaging six 
years. Only three of the 20 patients with perforation of 
the gall bladder reported by Schaeffer (14) complained 
of -symi)toms for less than one year. In his series the 
duration of symptoms A’aricd from two weeks to 35 
■years, but the majority of cases were of long duration. 

SYMPTOMS AND SIGNS 

Abdominal pain (97%) and vomiting (70%) were 
the commonest symptoms in our group. Cowley and 
, Harkins (1) found that nausea, usually with vomiting 
and jicrsistent pain' in the right upjier quadrant of the 


TABLE IV 

Clinical findings in thirty-five cases in whom a rup- 
tured gall bladder was found at necropsy, (excluding 


10 cases of biliary fistula). 

MALE 

(16) 

Previous history of 

FEMALE 

(19) 

TOTAL 

(35) 

PER CENT 

Gall Bladder disease 

5 

6 

11 

32 

Abdominal pain 

16 

18 

34 

99 

Vomiting 

Abdominal tenderness. 

12 

14 

26 

70 

generalized 

Right Upper Quadrant 

6 

6 

12 

34 

tenderness 

7 

8 

15 

43 

Rigidity, generalized 
Right Upper Quadrant 

5 

3 

8 

23 

rigidity 

5 

6 

1 1 

31 

Jaundice 

4 

4 

8 

23 

Peritonitis generalized 

6 

4 

10 

29 

Right Upper Quandrant 

mass 5 

0 

3 

I 


in 23% of the cases. Twenty-three per cent had evi- 
dence of jaundice. Cowley and Harkins (1) reported 
right upper quadrant tenderness in 96%, generalized 
abdominal tenderness in 28%, and jaundice in 20% of 
his cases. Schaeffer (14) found jaundice in 20% of 
his cases. Stone and Douglas (13) observed jaundice 
in 35% of their 17 cases. 


TABLE V 


Ante-mortem clinical diagnosis in forty-five cases in 
whom gall bladder perforation was found at necropsy. 


DIAGNOSIS 

Intestinal Obstruction 

Hypertensive Heart Disease 

Acute Cholecystitis 

Hepatitis 

Pneumonia 

Perforated Peptic Ulcer 
Hemiplegia 

Cirrhosis of the Liver 
Choledocho-Iithiasis 
Carcinoma of Gall Bladder 
Peritonitis 

Metastatic Carcinoma 
Bleeding Peptic Ulcer 
Empyema of Gall Bladder 
Pancreatitis 

Hydrops of Gall Bladder 
Umbilical Hernia (strangulated) 
Coronary Heart Disease 
Pernicious Anemia 
Carcinoma of Rectum 
Carcinoma of Liver and Bile Ducts 
Diagnosis Deferred 


MALE FEMALE TOTAL 


4 5 9 

0 5 5 

1 ) 4 

2 0 2 

1 1 2 

2 0 2 

1 1 2 

0 2 2 

0 2 2 

0 2 2 

I 0 1 

I 0 I 

0 1 I 

0 I 1 

0 I I 

1 0 1 

0 1 1 

1 0 1 

0 I 1 

1 0 1 

1 0 1 

0 2 2 


DIAGNOvSIS 

Only 10 of the 45 cases, or 22%, were diagnosed as 
having some type of biliary tract trouble prior to death. 
The correct diagnosis of perforated gall bladder was 
not made in a single instance prior to death. The other 
35^ cases had a variety’ of diagnoses, the most common 
being intestinal obstruction and acute cholecystitis. It 
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cnii be sc'cn w’ity {liiV is sn, for tlu' piitients nlKloiiiinal 
pain, voinitin};. tcixlcnics*. aiui rioOilv f)f (he alKlomcti 
('Inhle V). 

Aiiv.tijr the -15 cases there were 2« fentrtles rtutl J7 
males. I'.iglit, or 32“^^ of the females were iliaf;iiotc<l 
as i)iiiary tract disease; wliile only two nr \2'/< at (he 
males (vere tltaunnsed as haviii,!,' hiliart’ Irael disease, 
f ! afile ). The most common tnistahen diattnnsis 
nnionj^; the men was inleMinaJ i>l)stri)ciion (d castw), 
perforated peptic ulcer (2 ftiscs). hepatitis (2 cases)| 
aiKl one each of (he fritlmvinp': coronary ilironilto-is, 
pneumonia, and pcritoniti.s. 


TABLK VI 


Anie-mfirtem diaonnsis of biliary tract disc.nse in 10 
of 45 cases in whom a juTforated >raU hl.addcr was 
fuittul at necropsy. 


DIAGNOSIS 
Acute Cholcc>n»!n 
Cht>lf Jochf»*lithjiWs 
Orcim>ma of Oall 
rnjpvcma of Gall BlaJdtf 
Hj'Jrop* of Ciaii WariJfr 

TOTAL . 


.\I\M /TAfAU total 
I 5 4 

0 : ; 

0 : z 

0 I I 

J 0 I 

: s ifi 


Four of the aisetec ten case.s were operated; one male 
(Hydrojis of Gall I’.ladder) and three femate.s feme 
with Knijtyentn of Gall Illadder, and twe with Common 
Duel Stone.s). 

Cowley and linrkins (Ij foiiti<l that otily 12% of 
itieir case.s were correctly di;i>;nosed as jierforated Rail 
bladder. Sanders (11) reported tlint a correct j>re-o()- 
erntive diagnosis was made in only ‘1%' of hi.s 46 cases 
of perforated gall bladder. 


DISCUSSION 


Our study shows that 91% of tiie 45 cases of per- 
forated gall bladders had stone.s cither in the gall bladder 
or common duct and that 85% of the cases had evidence 
of chronic cholecy.stiti.s. TIic.se tiiidings are in accord 
wdth other reports in the literature as cited alwve and 
prc.senl added evidence for tlic tlieory that stone.s and/or 
chronic infection arc the predis])o.sing and underlying 
factors in perforation of that viscus. Disease of the 
biliary tract — e.siiccially if cakulou.s — wiicthcr as- 
.sociated with recurrent attacks of biliary colic or wheth- 
er lemiHirary asym))t(nnatic, will produce pathological 
cliadges of a chronic irreversible nature which will 
have serious consequences at a later date. Gall stones, 
wiicn present, start a progressive pathological process 
which, as it progre.sses, c:ills forth adrlitional and more 
serious complications. A vicious cycle begins, for (he 
longer the process operates, the more possible com- 
plications,' the older the patient, the poorer the surgical 
risk and the higher the mortality. 


Glenn and Moore (Ida) have described two mechan- 
isms respon.sihle for perforations m acute cholecystitis. 
- One is that gangrene of the wall of the gall bladder may 
■often result from changes that take place in the organ 
■during an attack of acute cholecystitis. Ihese changes 


mo-^t frvciuimtiy cnronntrTcd at operation consist of a 
Stone. i,i the ampulla of the gall bladder, edema 

of ihe wall, blockage of the lympliatic.s, ohst ruction .to 
the venous reliirii by direct jire.csure ujion the ve.^sels 
or by tliromliosis, and in 'ome in.stanec.s, arterial occlu- 
sion. 

Tlie secomi mechanism of perforation they klieve 
to l<e also associafed with infection and calculi! In this 
instance, however, the infection is more insidious, in- 
roh’in.g nmitily the Hokitansky-.Ascho/T .sinii.se.s. The 
latter may enlarge into acliial ‘diverticula. These mav 
cmjity their pimilent contents into the gall bladder itself 
or may rupture into one of the ncighlioring organs 
(liver, intc.'ttine) or into the free Jieritoneal cavitv. 

( )ur series, as well as those of othcr.s, has' shown (hat 
the diagnosis of jierforatcd gall hlarlder is made infre- 
qucittJy. U (s a <!i/liaik diagnosis to make, even for 
iho.sc with marlied di.agno.stic acumen. Glenn and 
.^loore ( I6,a i (u a review of their total e.siicriencc con- 
cluded that they were iniahle to di.stingtiish acute chole- 
cystifi.s. acute choleycy.stilis with gangrene, and perfo- 
ration which has resulted in a w.allcd-off ab.scc.s.s. They 
fnrtlicr stale that "free jierforation into the peritoneal 
cavity of n gangrenous gall bladder is rarely recognized 
earlv enmigli to .save the p.atieiu's life." 

judd ami Phillip.'- ( 12 1 in discn.ssing perforations of 
the gall illadder believe that the severity of the symp- 
toms <!ocs not always indicate the c.vlent of the patho- 
logical process. Tims in some instances, the disease may 
progre.ss to the stage of jierfnmlion and ab.scess forma- 
tion svithout producing acute pain or other aWominal 
di.it nrhancc.*'. Hlinson and .Stevens ( 16-h) conclude that 
in cholecystitis one cannot prognosticate the severity of 
the pathological condition. 'J'hc latter cannot be safely 
e.stimated by any physical or lalioralory tests available 
at the present time. Wallace and Allen fl7) slate that 
einjivcina awl gangrene are potent factors in the causa- 
tion of rupture of the gall bladder, and (hat with con- 
servative trentmeru, even under careful olcscrration in 
a ho.spit.ai. gan.grcne with perforation cannot he antici- 
jinted and frctjuently progrcs.se.s to a dangerous stage. 
'I'his is .supiKirted by Cowley anti Harkins ( 1 ) and by 
.Sanders (11) who found that only 12 and nine per cent 
of their cases. rcsi>ectively were correctly dmgnosed as 
perforated gall bladders. Gnr own exjierience corrob- 
orate.s tlic.se findings. None of (he 45 case.s in our 
scries was dia.giio.sed as .such before death. 

'I’he relation.sliiji helwceii perforation of the gall 
bladder and chronic cliolecy.slitis, gangrene, and calculi 
iias been definitely cstaiilished. It is al.so unanimously 
agreed that it is difficult to make a correct pre-operative 
diagnosis of perforation or of any of the complications 
leading to perforation of the gall bladder. It seems 
therefore illogical to delay surgery in proven gall bladder 
tliscasc. Yet delay occurs not infrequently. The ques- 
tion therefore arises, what or who is responsible for 
this dangerous state of affairs? 

The first responsibility rests with the patient. The 
latter will often refuse an operation as soon as he 
recovers from the acute attack and feels better, and 
even more so if he has only mild sj'mjitoms or is asymp- 
tomatic — gall stones having been found accidentally. 
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The second and at times main responsibility rests 
with tlie doctor, who fails to impress the patient strongly 
enough with the dangers of delay of operation. On 
the assumption that the severe biliary symptoms repre- 
sent only another attack of acute cholecystitis which 
will subside as the previous ones have subsided, cases 
with gall bladder disease are permitted to progress 
beyond n point when surgery can offer much help. 
Progress in surgical technique has reduced operative 
mortality to as low as 0.5 per cent in uncomplicated 
gall bladder surgery. Delay in surgery, however, leads 
to higher 'mortality. Graham flS) aptly illustrated the 
dangers of procrastination by citing operative mortality 
figures for cholecystectomy. Thus if operation is per- 
formed after two attacks, the mortality is 2 to 3 per 
cent; after three or more attacks it is 8 to 9 per cent; 
in the pre.sence of jaundice, 10 to 12 per cent ; and in the 
presence of pancreatitis nearly 50 per cent. Hence to 
procrastinate is to invite trouble, and the attending 
physician should therefore use all his jiersuasive powers 
to convince his patients about the necessity of surgery 
while their gall bladder disease is quiescent. An interval 
cholecystectomy early in the course of the disease will 
prevent the progressive and irreversible jiathological 
process which may end in gangrene and perforation. 

One of the reasons why doctors do not jicrsuade these 
patients more frequently to be operated is the uncertain- 
ty in their own minds as to the indications for gall 
bladder surgery. There still exists in the minds of some 
the fallacious assumption that the so-called asymp- 
tomatic, or silent type of stone or stones, is harmless and 
that the mere presence of stones in the biliary tract is 
no indication for surgery unless the patient has repeated 
attacks of colic. This assumption has been, it is be- 
lieved, a source of much misunderstanding and has 
caused much suffering in some instances. 

We believe that stones in the gall bladder are an 
indication for surgery, regardless of whether symptoms 
are present or absent. Another indication for surgery 
is non-visualization of the gall bladder in the pre.sence 
of colic, and absence of j’aundice. One should not e.xpect 
to see gall stones on every x-ray film before advising 
operation for biliary tract disease. Some gall stones 
are soft and do not give a calcific shadow. These appear 
only as radiolucent shadows within a gall bladder which 
is at least partially outlined by the ingested dye. I f for 
one or more reasons, dye has not entered into the gall 


bladder, the soft stones will remain invisible. In cases 
of repeated colics with a non-visualization of the gall 
bladder on repeated e.xamination in spite of absence of 
jaundice, operation is urgently indicated. 

How then are we to prevent the occurrence of com- 
plications in gall bladder disease ? Prevention of com- 
plications can be accomplished in two ways; first, by 
proper diagnosis of gall bladder disease followed by 
appropriate surgery when the indications, as discussed 
above, exist. Secondly, by making physicians a-ware 
of the dangerous complications of chronic gall bladder 
disease so that they may first, be more persuasive with 
their procrastinating patients, and secondly, more 
promptly and accuratel}' diagnose perforation and per- 
form immediate treatment. The physician should keep 
such a possibility in mind whenever he meets a patient 
usualh’’ over the age of 50 with a severe gall bladder 
attack, and who is not relieved by the usual palliative 
therapy within a reasonable period of time. Further- 
more, he should remember that 30 to 50 per cent of 
perforated gall bladders occur in the male, in whom the 
diagnosis of acute biliary tract disease is usually made 
infrequently, because of an apparent misconception that 
gall bladder disease is a "female” malady. 

SUMMARY 

1. The incidence of perforated gall bladders is higher 
than usually assumed, varying from 13-25 per cent 
of acute gall bladder conditions. 

2. Chronic cholecystitis and cholelithiasis are underlying 
factors in the production of gangrene and subsequent 
perforation of the gall bladder, 

3. Gall bladder perforations occur most commonly in 
persons aged 50 and over. 

4. Males are affected more frequently than is generally 
thought; 38 per cent in our series. 

5. A very small per cent of perforations are diagnosed 

correctly or early enough to save the patient’s life. 
None of our series was correctly diagnosed prior to 
autopsy. 

6. The reasons for delay in surgery in definite gall 
bladder disease are first, procrastination by j)atients 
and acquiescence to this by their physicians, and 
secondly, uncertainty in the minds of some physicians 
as to the indications for gall bladder surgery. 

7. The indications for gall bladder surgery are outlined. 
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The Influence Of An Antacid (Nonreactivc Aluminum Hydroxide Gel) On 
Evacuation Of The Bowels And The Fecal Column. 

(introducing A Standardized Method For the Clinical Study Of Constipating Effects Of Drugs) ^ 
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KFW GARDIiNS, N. y. 
and 

2\. W. VICTOR, M. D. 

Rockaway Bkacii, X. Y. 


INTRODUCTION 

* f *HK USE of antacids in the treatment of peptic ulcers 
is generally accepted. However, there is variation 
in the antacids empioj-ed and the diets prescribed. There 
is every indication that until tlie etiology of jicptic tiJcers 
is established the treatment rvill continue to vary from 
time to time. The emiiloyment of protein Iiydroiysate 
has been recommended (1) and widely used in recent 
months. Its ability to regenerate tissue at the ulcer 
site still remains to be proven. There is strong indica- 
tion that protein iiydroiysate will probably be used 
primarily for its nutritive value. 

Colloidal aluminum hydro.vide is an eflcctive antacid 
generally accepted as reacting chemically to neutralize 
the gastric hydrochloric acid. There are, however, 
tliose (2) (3) 3vho believe aluminum hydro.xide gel ab- 
sorbs the hydrochloric acid and since that is a physical 
means refer to the drug as being nonreactive. Aluminum 
hj'droxide gel according to N. N. R. (4) is reactive. The 
aluminum hj'dro.xide gel understudy (*♦) is, according 
to the manufacturer, nonreactive. We shall not. at this 
time, enter into a discussion of the merits of reactive 
and nonreactive aluminum hj'dro.xide gel. Further, its 
antacid affect is sufficiently established so as not to 
require repetition. 

FORMULAE 

This study was made for the purpose of determining 
whether or not constipation resulted from the use of 
the antacids in question. Three formulae u’ere used 
and neither the patients or the authors knew, at the 
time of study, what the ingredients were other than that 
each had antacid qualities. The formulae were num- 

•From the Department of Medicine, Division of Gastroenterology, 
O. P. D., Queens General Hospital, Jamaica, N. Y. 

Submitted April 14, 1947 


bered 1. 2 and 4. Number one 35’as a liquid, eiich 
tablespoonful of which contained fifteen grains of non- 
reactive aluminum hydro.xide gel. thirtj’ grains of mag- 
nesium trisilicatc and a trace of calcium phosphate. An 
equal amount of formula number two contained fifteen 
grains of N. N. R. reactive a/timinum hydro.xide, thirty 
grains of magnesium trisilicate and a trace of calcium 
phosphate. The last formula, number four, contained 
fifteen grains of nonreactive aluminum hydro.xide, a 
trace of calcium phosphate, but no magnesium trisilicate 
in each tahlespoonful. 

PRECAUTIONS 

Every feasible precaution was taken to avoid con- 
stipating effects from medications or diets. During 
the entire course of study the patients were to abstain 
from any and all other medications. Each patient ivas 
placed on the diet listed in Table 1. The patient re- 
mained on that diet for one week before taking the first 
formula, during each two-week period while On the 
respective formula and for one week between changes 
to each succeeding formula. Enematae or any other 
procedures that would artificially cause boivel evacuation 
were prohibited. Si.x patients, rvho are not included in 
our reported group, were disqualified for a breach of 
cooperation. Standardization ivas insisted upon so that 
even if constipation was present before this e.xperiment 
the drugs under study ii'ould each have the same basic 
standards to 3V0rk on. We are, therefore, justified in 
the assumption that if the number of bowel movements 
or the character of the feces is altered the formula in 
question would be responsible. 

DOSAGE 

The dose of the formulae under studj^ was always 
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The Influence 

Tabic No. I - 

-Standard Diet that each patient v.-as obliged to follow 

throughout the course of study 

• - . 

UREAKFAST; 

Cooked cereal: 

Strained oatmeal, cream of v.’Kcav 
farina, hominy, wheatena, with 
cream and a little sugar. 


Bread: ' 

white bread — oven-made toast 
with butter. 


Beverage: 

Kaffcc Hag or Sanka coffee with 
cream and sugar as -desired. 

10:00 A. M.: 

Toast, Holland 

rusk, 7,wcibach with butter. Ovaltinc 


made with water and a little cream added to taste. 

DINNER: 

Creamed soups: 

Chicken or any fowl except duck 


Meat: 

or goose, lamb chop or roast lamb, 
ham, broiled tender beef steak or 



roast beef. 


Fresh ftsh: 
Vegetables: 

Baked, boiled or mashed potatoes. 
Rice, macaroni, spaghetti, vermicelli, 
noodles (with butter added at the 
table or a little chicken gravy or 
tomato or mushroom sauce.) Spin- 
ach, carrots, stringbeans, peas, 
small lima beans, celery, squash. 



tender young onions, beets, beet 
greens, asparagus tips. 


Bread: 

Toast with butter. 


Dessert: 

Rice, sago, tapioca, farina, or 
bread pudding, custard, junket, 
plain gelatin with cream. 

4:00 P. M. 

Same as at 10:00 

A. M. 


SUPPER: Same as at breakfast. 

the same, one tablespoonful in one-half glass of water 
taken one-half hour before breakfast, one hour after 
lunch and before retiring. We were cognizant of the 
fact that the dosage was quite large. Each formula was 
used for two weeks so that every opportunity for it to 
have a constipating effect be given to the respective 
formula. As previously mentioned, a one-week period 
during which time only the standard diet was used, was 
allotted between changes to the ne.xt succeeding formula. 
'Phis was for the puq)ose of eliminating the preceding 
formula from the bowel and permitting the bowel to 
reestablish itself as when originally only on the standard 
diet. 

CONSTIPATION 

There is considerable variance in the laity’s interpre- 
tation of constipation. Questioning some patients as to 
their inter])retation we found that some thought that 
they were constipated if they had less than two daily 
bowel movements. Others thought that if the first 
fecal segment was hard the patient was constipated. A 
few replied that if the feces were formed and not mushy 
they were constipated. The majority said that if the 
I)Owels did not move once or more often in twenty-four 
hours that would mean constipation had develojjed. 

Constipation has been given varying definitions by 
different authors (5) (6) (7). Bowel evacuation is 
influenced by the length of the gastrointestinal tract (8), 
by the food ingested, by emotional reactions, etc. If 
there is a sensation of incomplete evacuation of the 
bou'cls and/or the period between evacuations becomes 
prolonged, we believe that a patient is constipated. 
However, should there be a distinct organic defect in- 
volving the colon in conjunction with the constipation, 
then the condition had best be referred to as obstipation. 

Since there is such variance of opinion as to what is ' 


OF A^’ Antacid 

the definition for constipation, we decided that we would 
report on the-changes in the frequency of bowel move- 
ments, formation of feces and consistency of same from 
the standar'^diet alone to those when each formula was 
used in conjunction with the diet. 

REPORT 

The patient.s studied were thirty-five unselected cases 
from the Gastrointestinal Clinic (O.P.D.) of flie 
Queens General Hospital. The diagnosis of each of the 
patients studied is as li.sted in Table II. That table also 
lists the results obtained in each individual case. Table 
III summarizes the findings on all of the patients with 
each antacid and the standard diet used in the study. 

* From Table III note that: 

(a) Using the .standard diet without any antacid for 
one week the thirty^-five patients had an average of 8.1 
1',owel movements during that week. Further, 85.7% 
of j)atients had formed feces while 5.7% had mushy' 
feces. The consistency of the feces was hard in 25.7% 
of patients and soft in 48.6%. 

(b) ^Yhen formula No. 1 was used in conjunction 
w’ith the standard diet, the average number of bo^vel 
movements increased by' .2 during the first week and 
.6 during the second week of study’ as compared to the 
results with only’ the standard diet. Using the same 
basi.s, the feces were less frequently formed in 8.6% 
of patients during the first week and 17.1% during the 
second week. The consistency of the feces remained 
unchanged. 

(c) Once again, using the results with only the 
standard diet as a basis it was found that when formula 
No. 2 was added the average number of bowel move- 
ments was, however, decreased by .3 and .4 respectively 
during the two-week study period. The percentage of 
patients having formed stool, remained constant but the 
consistency of the feces became harder in 5.7% of the 
patients during the first week and in 25.7% of patients 
during the second week. 

(d) When formula No. 4 was used in conjunction 
with the standard diet, the average number of bowel 
movements decreased .2 and .5 respectively' during the 
two-week study period in comparison to the average 
number of bowel movements when only’ on the standard 
diet. The percentage of patients ha%'ing formed feces 
increased 2.9% and 5.7% respectively. The feces be- 
came hard in 5.7% more of patients during the first 
week and in 17.1% more during the second week. 

CONCLUSION 

Upon examining Table III we find that in listing the 
shape of the feces, there was a decrease in the number 
of formed feces after using Formula I and the standard 
diet, as compared with the standard diet alone. These 
findings were more marked in the second week as com- 
pared with the first week. With Formula II, the num- 
ber of formed feces remained constant and with Form- 
ula IV, there was an increase slightly more marked in 
the second week. Upon examining the statistics for 
consistency' of the feces in the same table, we find that 
the number of hard feces remained constant wth 
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Formula I but the number of soft feces showed an in- 
crease, the number where hard exceeded soft showed 
a decrease and tlie number where soft exceeded Iiard 
showed an increase. Again, tlicse findings were more 
marked in the second week than in the first. When 
Formula II was used, tliere was a marked increase in 
the number of hard feces, a decrease in the number of 
soft feces, an increase in the number where hard ex- 
ceeded soft and a decrease where soft e.xceeded hard. 
Once more, the findings were more marked in the second 
week as compared with the first. The findings for 
Formula IV were, similar to those of Formula II but 
to a lesser degree. 


From these ex])erimental findings, we draw the con- 
clusion that Formula I (Gelusil) is not constipating 
and that Formulae II and IV appear to be constipating. 
As Formla IV is identical with Formula I in its Alum- 
inum Hydroxide content, both using the nonreactivc 
tyj)c I)Ut Formula IV has magnesium trisilicate omitted, 
we conclude that nonreactive aluminum hydroxide with- 
out magnesium trisilicate is slightly constipating but less 
so than reactive aluminum hydroxide with magnesium 
trisilicate added and that a combination of nonreactive 
aluminum hydroxide with magnesium trisilicate (Gelu- 
usil) is not constipating at all. 
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Tt If as iii:f.',v I'.st.nWislied !>>• miinerotis- invcsti'ifators 

that iiitro;jcn halaucc in flic flo" as well as in man can 
be inaintainccl on a diet containin):^. as flic Mile source 
of nitrogen, an amino acid niixfwre produced by the 
acid hydrolysis of protein, pnm’ded tryjjtophane has 
been incorporated in adci(Uafc amounts. Obviou.sly 
the canlinal requirement for nitrogen balance is that 
the nitrogen intake in the diet must contain adequate 
quantities of all the indispensable amino acids. With 
the exce|)tioti of trjqitnphane, all indispensable amino 
acid.sare found and haxT Ircen isolated from the mi.xturc 
obtained by acid hydrolysis of protein. However, there 
are three debatable que.stions : ( 1 ) Docs racemization 
of amino acids by hydroly.si.s of a protein <iccur in such 
amounts a,s to reduce the biological utilization of the 
resulting mi.xture? (2) Docs the catalytic action of 
acid.s on proteins at lioiling or at elevated temperature 
dcstro}' partially or m /o/o any indispensable amino 
acid or unknown factor other than trvpto()hane? (3) Do 
nay appreciable lo.s.sc.*' of e.s.scnfial amino acids occur 
during the removal of insoluble inorgatiic .salts and 
.subsequent purification of the liydroly.salc.’ 

In a preceding jiapcr, Kade ct al ill have shown that 
dogs can he maintained in {lo.sitive balance when fed 
140 mg. of nitrogen per kg. of IkxIy weight a.s casein. 
The same quantity of a iiartial acid hydroly.sale of 
casein .supplemented with trytojihane i.s required to 
maintain positive nitrogen balance. Also, the data show 
that if an adequate amount of methionine is given, 
along with the casein, jiositive balance can be achieved 
with the feeding of only 90 mg. of nitrogen per kg. of 
body weight, Iforeovcr, if the liydroly.s'itc is fortified 
with methionine, the quantity of nitrogen necessary for 
equilibrium is reduced to 90 mg. of nitrogen jicr kg. 
of body weight. This is considerably less than the 
amount of nitrogen neccs.sary as the native casein but 
approximately the same as the quantity required in the 
form of casein supplemented with methionine. 

Elsewhere it was shown (Kade ct al) 12) that a 
complete acid hydrolysate of casein siqqilemcnted with 
tryptophane will maintain positii’e nitrogen balance 
wiien given at a lei-el of approximately 200 mg of 
nitrogen per kg. of body weight. Nitrogen equilibrium 
was obtained either l>y oral or intravenous feeding. 
This level of nitrogen administration is considerably 
greater than the minimum level of casein. Evidently 
the hydrolysate prepared according to tlie previous re- 
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Jiorl 12) is much less efficient tlian tlic native casein 
or the partial add htdrolv.vifc rcqKirted in the Inter 
}iaj>cr, I hi.s flecrea.'-c in liiological cfficieiicv nece.csi- 
tafctl an inve.stigation of ibe method of it prtqwratioii. 

I Icrein arc pre‘-ente<l ; ( I ) a method for the jircpara- 
tion t)f a jiartial acid Indrnlysatc of casein. (2) evi- 
dence as to the non-antigenicity of this hy(iroly.salc, 
(3) rat growth e>:periments, (4) the determination of 
the ininiminn nitrogen intake necc.ssary to maintain 
equilibrium in dogs, and (5j intravenous nitrogen lial- 
ance experiments in dogs. 

Hydrolysis: For the preparation of protein hydroly- 
sates suitable for parenteral injection, sulfuric acid has 
a flecidcd advantage over other catalytic agents since 
sulfate ions can be removed almo.st completely as tlie 
insoluble barium salt. It })<i.s been common practice 
to use iiigb coiiccntrntion.s of acid, in (he neigWxirhood 
of 33 per cent, for the digestion of protein. The u-'e of 
such concentrations is not necessary since it has been 
found that the amount of acid required for hyrJrolysis 
ran be reduced to as low as 0.75 normal sulfuric add, 
provided .suitable conditions jircvail and the concentra- 
tion of protein i.s lowered from alwnl 25 per cent to 5 or 
6 per cent. 'I'lie ojitinium concentrations of acid and of 
proteins as well as tlic time required for hydrolysis 
have been investigated. Wiiile ct al (3, 4) have indi- 
cated that complete hydrolysis of .protein is not neces- 
sary for the jiroduction of preparations .satisfactory for 
parcnlera! administration. It ba.s therefore been con- 
sidered fJesirnble to determine the relationsiiip between 
the degree of hydrolysis, based on the ratio of alpha- 

Table 1 

Rclaiion of Degree of Hydrolysis of Ciscm by 0,75-1-0 X Sul/uric 
Aad to Antigenicity >n Guinea Pigs and Skin Reactions in Do^s 
The degree of hydro!>sis is expressed m terms of ratio of alpha- 


ammo nitrogen to 

total nitrogen. 



Ratio of Alpha-Ammo N 


Preparation 

1 

to Total N 

48.0 

Antigenicity 
-f -f + 

2 

3* 

49.4 

54.3 

-f -r 
a. a- 

4» 

59,6 


5’" 

60.4 


6’* 

6J.4 

- 


61.5 



66,6 

— 

•With Preparations 5, -t anJ 5 observations were made on 
actions in dogs foJIowing repeated intravenous administration of ste i 
solutions. No antigenicity was obsersed m guinea pigs. 

••With Preparations «. 7 and S no antigenicity in guinea pigs or skm 

ifi does 

were noted. 
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amino nitrogen to total nitrogen, and anaphylactic re- 
actions. 

This is of importance for the successful prej)aration of 
Iiydrolysates that can be iiarenterally administered re- 
peatedly with safety. In Table 1 data are presented 
showing the relationship between these ratios and al- 
lergic manifestations. In testing such material the 
hydrolysates were first sterilized and tested for pyro- 
gcnicity. 

It is apparent from the data presented in Table 1 
that the. hydrolysate of casein made in this manner 
should have a ratio of alpha-amino nitrogen to total 
nitrogen of at least 60. Preparations of lower ratios may 
contain molecules sufficiently large to produce undesir- 
able side actions on injection. It has been noted that 
if intimate mixing of acid and protein is made ])rior to 
autoclaving, and internal temperature and pressure are 
raised to 121 degrees C. and 15 pounds respectively, a 
slightly higher ratio can be attained with 0.75 norma! 
acid. 

Purification ; Following hydrolysis, major losses us- 
ually occur in the process of recovery and purification 
of the hydrolysate. The steps involved are: (1) Dc- 
colorization by active carbon; and (2) removal of sul- 
fate by barium. 

If the removal of coloring matter is performed b\- the 
addition of 2.5 to 3 per cent of activated carl)on (Norit 
A) while the mixture is hot, losses of amino acids can 
be reduced to a minimum of about 5 per cent. Greater 
losses occur during the removal of .sulfate i)y barium 
and subsequent filtration. For the purpo.se of recovery 
of a non-i)yrogcnic hydrolysate, it is desirable to c.\'pe- 
dite the rate of filtration and limit the washing of the 
precipitate so as not to dilute the filtrate; otherwise it 
would be necessary to distill the excess of water. By 
careful manipulation, the barium sulfate is removed by 
filtration at a temperature of 75 to 80 degrees C. The 
yield of a large number of batches by this process has 
repeatedly been found to be 80 to 85 per cent of the 
total nitrogen. 

OUTU\71 OF PROCEDURE 

In the present process the concentration of casein is 
about 6 per cent and sulfuric acid, 0.75 normal. Diges- 
tion at an interna! pressure of 15 pounds and a tempera- 
ture of 121 degrees C. is maintained for 16 consecutive 
hours. The time for hydrolysis as recorded represents 
the actual hours which elapse after internal temperature 
and pressure reach 121 degrees C. and 15 pounds, re- 
spectively. The purpose of such a low concentration of 
acid and of protein is to reduce the amount of undesir- 
able insoluble matter that must be removed and hence 
obtain a higher yield of amino acids. 

The volume of filtrate is adjusted so that each cc. will 
contain 7.2 mg. of nitrogen (ai)proximately 54 mg. of 
amino acids), to each cc. is added 1 mg. of nitrogen 
(6 mg of amino acids) as a mixture, comprised of 12 
per cent f//-tryi)tophane, 15 per cent (//-methionine, and 
73 per cent glycine. The resulting solution contains 
approximately 60 grams of amino acids per liter (8.2 
mg. N) of which 1.2 per cent will be added (//-trypto- 


phane, 1.5 i)er cent added (//-methionine, and 7.3 per 
cent added glycine. The alpha-amino nitrogen as de- 
termined by the formol method is 5.3 to 5.5 mg. and 
the ratio of alidm-amino nitrogen to total nitrogen is 
near 65 per cent. The amino acid mixture is immedi- 
ately sterilized and stored in sterile containers until it 
is ready for use. 

Autujcnicify. The product prepared as described 
above was tested for its antigenicity as outlined below: 

Guinea pigs weighing between, 200 and 250 grams 
each were used. Since casein has been used as the 
only source of protein, half the number of animals 
in this test were sensitized to casein and the other 
half to the hydrolysate. Thus, 12 guinea pigs were 
given 3 cc. of 1 per cent .sterile casein and 12 were 
given 3 cc. of the hydrolysate subcutaneously every 
day for five days. A three-week period was allowed 
to elapse at the end of which si.x of the animals 
sensitized to casein were given casein inlracardiacally 
and the other six were given the hydrolysate. Six 
of the animals sensitized to the hydrolysate were 
given casein and the other six, the hydrolysate. Since 
only those guinea pigs sensitized to casein and shocked 
with casein e.xhibited any antigenic reactions, our 
present amino acid hydrolysate, prepared according 
to the method described, is non-antigenic. 

RAT GROWTFI 

Animals: A Sprague Dawley strain of white rats 
raised in our colony was used throughout the investiga- 
tion. The age was aj)proximately 22 days at the start 
of this study. 

Amino-acid mixture: The product described, which 
consists of a 6 j)er cent solution, was brought to dryness 
and used as the only source of protein nitrogen. 

Diet other than amino acids: The food ingredients 
and the vitamin content of the diet are found in Table 2. 

Table 2 


DIET 35 


Dried 6% Hydrolysate 

22.00 

gm. 

Sucrose 

67.86 

gm. 

Salt Mixture* 

4.00 

gm. 

Methyl Cellulose 

2.00 

gm. 

Vitamins** 

0.50 

gm. 

Liver Kxtract 

0.60 

gm. 

Jdalibut Liver Oil 

0.04 

gm. 

Corn Oil 

3.00 

gm. 

Alpha-Tocopherol 

0.005 

gm. 


100.005 gmi 

*Jonc$ and Foster (5). 



per kilof^ram of food 



Thiamine HCl 

-4.0 

mg. 

Riboflavin 

8.0 

mg. 

Pyridoxinc HCl 

4.0 

mg. 

Nicotinic Acid 

4.0 

mg. 

(d) — Ca Pantothenate 

20.0 

mg 

p-Aminobcnxoic Acid 

600.0 

mg. 

i-Inositol 

2.0 

gm. 

Choline HCl 

2.0 

gm. 


Procedure : Each animal was kept in a clean, individ- 
ual cage, under constant conditions of temperature and 
humidity. The, rats were given food and water ad 
libitum. Food consumption and weight gain were re- 
corded twice weekly. Growth was measured on this 
diet for 28 days. The results are found in Table 3. 
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1'nWe 3 

RAT GROWTH UXI>r,IUMI,NTS 

Sole Jource of nitrogen in tlie diet consists of 22^;o sprjy-drieif 
acid liydrol} I3K of cndii fortified with d/-ir)ptop(iane, (//-oietliioniiic 
and piscine. 




Diet No. 154 

Gain in 

Rut 


Initial 

weight 

No. 

Sfit 

wciglu 

at 28 tia> 



gmJ. 

gmi. 


M 

54 

61 

K>54 

M 

51 

S8 

1655 

M 

50 

98 

1656 

M 

4B 

95 

1657 

•M 

53 

81 

165« 


49 

106 

1661 

M 

39 

63 

1662 


41 

76 

1665 

M 

57 

74 

1669 

M 

39 

75 

1670 


39 

63 

Average gam 

for (gms.) 71 

per fat 

J6SI 

F 

41 

70 

ir>42 

F 

47 

73 

IKSl 

F 

42 

88 

IC.44 

F 

42 

84 

1645 

1= 

47 

58 

1646 

F 

48 

65 

1647 

F 

47 

71 

1648 

F 

48 

73 

1651 

F 

49 

30 

I65J 

F 

46 

82 

1600 

r 

47 

84 

1666 

F 

54 

57 

1668 

F 

58 

63 


Averape pain for 2S days (pint.) 71 per rat 
M = Ma(r; F = Ferrule 


C0NCI.US10XS 

It is evident from the data presented that the amino 
acid hydrolysate contain.s at least all the indispensable 
ajnino acids known, and tliat these amino acids used as 
the only source of nitrogen in the diet of rats ])crmit 
growth. 

Litter mates grown on a diet wherein the sole source 
of amino acids was. casein at a level of 22 per cent, 
grew more rapidly with an average gain in weight of 
nearly 5 gm./day' over the 28-day period. Since at this 
intake sufficient sulfur-containing amino acids are fur- 
nished to the rat. further suiiplementation by meth- 
ionine does not increase the rate of growth. Whether 
tin’s decreased rate of growth is due to the destruction 
of some factor necessary for rapid \veight gain of the 
rat, or whether the processing has reduced the concen- 
tration of one of the essential amino acids below the 
optimum level for the rat, is being investigated. 

-MAINTENANCE f)F NITROGEN BALANCE 
IN DOGS 

General procedure: The nitrogen balance studies 
were carried out by the jirocedure ])reviou.sly reported 
2). The hydrolysate was administered as practically 
the sole source of nitrogen. It was given either orally 
by- stomach tube or jwrentenilly. The remaining dietary- 
constituents were fed orally. 


Voumr. 11 
NtJMni.)! 7 

Hxpcrmieiil J. Dog No. 16 — weight lO.S kg. This 
experiment was conducted to find the minimum level 
of nitrogen intake of the new hydrolysate which is 
required to maintain the dog in nitrogen balance. At 
the beginning of the cs]ierimcnt a level of 130 mg. of 
nitrogen per kg. of body weight was administered 
orally. During the second week the amount of hydroly- 
satc iva.v reduced to 110 mg. of nilrngen per kg. of body 
weight. The animal remained in positive nitrogen 
halniice. 'flic third week the intake was lowered to 
100 mg. of nitrogen per kg. of liody weight. At this 
level, more nitrogen was c.xcretcd than taken in. The 
nitrogen intake during the fourth week was raised to 
120 mg. of nitrogen per kg. of Exly' weight with a 
return to jwsitivc halancc. 'I'lie data are presented in 
Figure 1. It is evident from tin's e.xperinicnt that dogs 
can he maintained in positive nitrogen balance on an 
intake of 110 mg. of nitrogen per kg. of body weight of 
Vhe 6 per cent, hydrolysate as the sole source of nitrogen. 

H.rperiiiieiil 2. Dog No. 17 — weight 8.5 kg. This 
e.xperinienl is similar to Experiment 1 on another ani- 
mal. TJie first week a nitrogen intake of 1 10 mg. per 
kg. of body weight was administered orally, effecting 
iwsitive balance. From the eighth to the fourteenth 
d.-iy 100 mg. of nitrogen per kg. of Ixidy weight was 
given. During this period the animal e.\'crcted 220 mg. 
more of nitrogen than was fed. From the fifteenth 
to the twenty-first day the nitrogen intake was 90 mg, 
])er kg. of body weight. Tliis resulted in a greater 
negative lialance. From the twenty-second to the 
tweiuy-eightli day IJO mg, of nitrogen per kg, of body 
weight was administered. This was sufficient nitrogen 
to allow the animal to retain 878 nig. of nitrogen. The 
data for thi.s e.vjierimcnt are pre.'ented in Figure 2. The 
results indicate that nitrogen balance can he maintained 
at a n/lrogen intake of 1 10 mg. of tlie 6 per cent hydro- 
lysate per kg. of body weight. When a lower level of 
100 mg. or 90 mg. per kg. of body weight was admin- 
istered. the dog was in iiegati\’e nitrogen balance. 

It was previously reported ( 1 ) that the dog requires 
less tliaii 100 mg. of nitrogen per kg, of body weight 
in the form of a casein hydrolysate similarly prejiared 
when supplemented with sufficient methionine and 
try-ptophane for this species. Thus the limiting amino 
acid for the utilization of this preparation in the dog is 
either tryptophane or methionine. The ojitiniuni re- 
quirements of the dog for these two amino acids is 
under investigation. It is interesting to note that at the 
maintenance level of feeding, the dogs are reveivitig a])- 
proximately 9.7 mg. of (//-trytophane per kg. of body 
weight. 

Experiment S. Dog. No. 17 — weight 8.5 kg. In this 
experiment the dog was kept on the 6 per cent hydrol- 
ysate as the sole source of nitrogen. For the first seven 
days the amino acid hydrolysate was administered 
orally at a level of HO mg. of nitrogen per kg. of body 
weight. For the second and third weeks the same 
quantity of the amino acid mixture was given intra- 
venously. The fourth week the same amount was fed 
orally. The results of this experiment are presented 
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NITROGEN BALANCE 

PROTEIN HYDROLYSATE 6% SOLE SOURCE OF NITROGEN 
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NITROGEN INTAKE' 
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Fig. 1 


in Figure 3. One hundred forty milligrams of nitrogen experiment again the amino acid hydrolysate was ad- 

per kilogram of body weight, using a 6 per cent amino ministered to this dog orally, intravenously and orally 


NITROGEN balance- 

protein HYDROLYSATE 6% SOLE SOURCE OF NITROGEN 

OOG Nai7 8SKIL0 
NITROGEN INTAKE! 

DAYS I-7-8JS MGM.PER OAYCIIO MGM. PER KILO BODY WEIGHT 


fi-H'flSO . • » ^100 « • • • » 

is-a-res » • • « 



acid hydrolysate as the sole source of nitrogen in the 
diet, maintains positive nitrogen balance by both oral 
and intravenous administration. 

Experiment 4. Dog No. 16 — weight 10.5 kg. In this 


for four weeks. The nitrogen intake was 130 mg. per 
kg. of body weight. The data are presented in Figure 4. 
Irrespective of the method of administration, 130 mg. of 
nitrogen per kg. of body weight maintains this dog in 
positive nitrogen balance. 
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NITROGEN BALANCE 

PROTEIN HYDROLYSATE 6 % SOLE SOURCE OFNfTROGEN 
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SUMMARY 

A method for the preparation of an incomplete acid 
hydrolysate of casein has been described. Pure amino 
acids are added to the hydrolysate so'that the resulting 


Fig. 3 

guinea pigs and has been shown to be non-antigenic. 

Rat growth tests show that as the only source of 
nitrogen in the diet, the product is capable of promoting 


NITROGEN BALANCE 

PROTEIN HYDROLYSATE 6% SOLE SOURCE OF NITROGEN 

006 N0.I6 IDS KILO 

NITROGEN INTAKE-06S nCM PER 0AYOI30 nGM.N PER KILO BODY WEIGHT 
PAYS 1-7 PROTEIN HYDROLYSATE ADMIHISTEREO ORALLY 

6-tl ” • - IHTRAVENOOSLY 

tZ-ta " - . ORALLY 



DAYS 


Fig. 4 


mixture contains 1.2 per cent added i//-tr}-ptophane, 1.5 
per cent added di-methionine and 7.3 per cent added 
glvcine on the basis of total solids. 

This preparation has been tested for antigenicity m 


satisfactory growth. 

The biological efficiency of this product has been 
tested in dogs and en’dence has been presented to show 
that as the sole source of nitrogen in the diet, it is 
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capable of maintaining nitrogen balance at a level of 
110 mg. of nitrogen per kg. of body weight liy oral 
feeding. The hydrolysate will also maintain positive 


nitrogen balance when administered intravenously. 

■ _ .. 

The authors arc greatly indebted to Benjamin Sahagian, William 
Phillips, Jessy Shepherd and Dolores Marcinkiewicz for technical 
assistance. 
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Some Considerations on the Possible Relationship of Cholesterol 


Metabolism To Peptic Ulcer 

By 

MORRI-S HYMAN, M. D. 

New York, N. Y. 


'T^hf.he are few conditions which have called forth 
as many therapeutic approaches as has peptic ulcer. 
While this, in itself, may he an inde.K to the. inadequacy 
of our present therapy, it can nevertheless be pointed 
out that we have Iieen able to treat peptic ulcer with 
reasonable success for many years, primarily through 
the use of the Sippy Diet and alkalies. Thus it has been 
ajjparent for a long lime that therajieutic success in 
peptic ulcer must rest upon neutralization and reduc- 
tion of gastric acidity and that our major failure up 
to now has been due to the fact that we have been 
unable to devise a method by which gastric acidity may 
he maintained at a low level for prolonged periods of 
time. It is obvious, of course, that the Sippy Diet and 
alkalies can he 'effective for only brief periods of each 
day, and that the attempt to prolong such periods by 
continuous intragastric aluminum hydro.xide drip is 
hardly satisfactory in a condition as chronic as peptic 
ulcer. 

In more recent years such operative procedures as 
subtotal gastrectomy and transthoracic vagotomy, acting 
either liy complete removal of the acid-bearing cells or 
l)y interruption of the nervous secretory mechanism, 
have succeeded in accomplishing wliat medical measures 
have thus far failed to accomplish; and the success of 
these operative procedures ha.s, in itself, furnished 
further evidence that our therapeutic endeavors must 
lie in the direction of a prolonged reduction in gastric 
acidity. Tliere is therefore the question as to whetlier 
_ or not we can accomplish a similar reduction in gastric 
acidity for lengthy periods of time by medical measures. 

It has been known for some years that Fat and its 
derivatives, fatty acids and soaps, have an inhibitory 
action on the gastric secretion and motility ; that they 
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reduce the quantity and acidity of the juice with particu- 
lar depression of the peptic power; and that they exert 
this effect while in the stomach and also after reaching 
the duodenum. According to Rolierts ( 1 ) the less sat- 
urated the constituent fatty acids, the more efficient is 
the inhibitory power of the fat. Even more significant- 
ly, Lima (2) has shown that preparations of the blood 
itself (after the inge.stion of oil) produce an effective 
inhibition of gastric motility. Moreover, there is con- 
sideralile evidence in the literature and in clinical e.x- 
pcrience to indicate that conditions accomjianied by. a 
high blood fat and blood cholesterol are associated with 
a reduced gastric secretion and acidity, and either a re- 
duction in the incidence of peptic ulcer or a beneficial 
effect upon a jirc-existing peptic ulcer. While it is ap- 
parent that there are considerable variations for each 
individual in the rate of gastric secretion and in the 
HCL conduct of the gastric juice — and that these vari- 
ations arc dependent to some extent upon the cephalic, 
gastric, and intestinal phases and, in turn, are influ- 
enced by such factors as emotional and endocrine 
changes and the type of food ingested — it is conceivable 
that these variations may he carried on at a higher or 
lower level depending on the level of blood cholesterol 
and blood lipids. Cholesterol, a monatomic, unsaturated 
alcohol, while chemically unrelated to the blood lipids, 
appears to be jihysiologically related to them because of 
its constant occurrence along with fat and phospholipid. 
Various authors (3) have shown that hypercholestero- 
lemia is invariably associated with sufficient increase 
in neutral fats and in other lipids of the blood to cause 
a marked lipemia. Cholesterol, itself exists in the blood 
plasma in two forms; free and as esters with fatty 
acids, with the ratio ordinarily 40% free to 60% com- 
bined ; and, in the opinion of Sperry (4) the percentage 
of free to combined cholesterol (in the absence of severe 
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parencliymatous disease of the liver) is a physiological 
constant. Indeed, one of the primary functions ascribed 
to cholesterol in the Wood plasma has been the trans- 
portation of fatty acids and it may not be too far- 
fetched to compare the relationship of cholesterol to 
fatty acids in the blood plasma to that of the relationship 
of hemoglobin to oxygen in the red blood cell. At any 
rate, I should like to point out at this time the evidence 
which appears to substantiate the intimacy of blood 
cholesterol (and Wood lipids) with gastric secretion 
and peptic ulcer. 

1. It has been recognized for some time that peptic 
ulcer is of rare occurrence in pregnancy, and that the 
peptic ulcers of women have a tendency to show re- 
missions during pregnancy. Sandweiss et al (5) for ex- 
ample, found only one case of peptic ulcer in over 70,000 
pregnant women. It is significant that numerous in- 
vestigators (6) have shown a reduced gastric secretion 
and a hypercholesterolemia beginning in the second 
month of pregnancy and persisting until delivery. 

2. Peptic ulcer rarely occurs in association with dia- 
betes. Thus Rothenberg and Teicher (7) found that the 
incidence of peptic ulcer in all of their hospital admis- 
sions was 1.49% as compared with an incidence of 
0.25% in their diabetes patients. Other investigators 
(8, 9, 18) have shown a reduction in ga.stric acidity in 
diabetes, and the hypercholesterolemia (17) which ac- 
companies it has been recognized for many years. 


3. The considerably greater incidence of pejJtic ulcer 
in males than in females (9) has been a subject of end- 
less speculation, and it may be meaningful with respect 
to this fact tliat there is a higher average blood choles- 
terol in women than in men. According to Bloor (10) 
the lipids in the plasma in grams per hundred cc. are; 
for men ; cholesterol, 0.22 ; total lipids, 0.07 ; and for 
women; cholesterol, 0.24; total lipids, 0.69. Moreover, 
it appears, through the rvork of Gildea (11) et al that 
these differences in blood cholesterol levels between the 
sexes may be even more marked in the presence of in- 
anition. According to their findings, the stocky, hcavy 
male showed a blood cholesterol concentration averag- 
ing 230 mg. per cent, while the slender, aesthetic t\-pe 
averaged only 168 mg. per cent; in women, these dif- 
ferences were not so clear-cut, the average cholesterol 
being 205 mg. per cent and 196 mg per cent in the two 
types. Similarly, in relation to the differences in gastric 
acidity between the sexes, VanZant (12) has shown 
that the modal free acidity for men ranges between 
45-50 units in the ages of trventy years to forty,^where- 
as the mode for rvomen is approximately 35 units 
throughout adult life. 


4, The decrease in the incidence of peptic ulcer after 
the age of 50 may likewise be explained, in part, by 
the increase in blood cholesterol and the decrease in 
gastric secretion wdth advancing years.' Thus Hurxthal 
and Simpson (13) found a gradual increase in blood 
cholesterol with advancing age and Bloomfield (14) 
showed that the average values for totaj acidity at the 
age of 20-40, 40-60, and over 60 are: o4, 46, and 34. 

5 The tendency for the symptoms of peptic ulcer to 
show remissions during the summer months may be 
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significant in view of Currie’s (15) findings that the 
average blood cholesterol in normal people is much 
higher during that season of the year. And McEachern 
(16) m a study of seasonal variations in blood choles- 
terol, found that the highest lev'cls were reached from 
the month of .May to the month of July. (It may he 
worth while to point out in this connection that the 
foods which are most abundant in the Sijijiy Diet; 
namely, milk, cream, butter, and eggs, are richest iii 
cholesterol content during the corre.spon(ling months). 

6, Certain conditions generally accompanied by hy- 
percholesterolemia such as; chronic choIecystiti.s, cir- 
rhosis of the liver, and chronic nephritis (17) are ap- 
parently accompanied also by a greater incidence ot 
hypochlorhydria and aclorhydria (18, 9). Obviously, 
abnormal blood cholesterol levels can be only part of 
the reason for altered gastric-acidity since certain con- 
ditions are associated with endocrine dysfunctions 
which may, in themselve.s, play a role in gastric physi- 
ology. For instance, in hyperthyroidism, which is gen- 
erally accompanied by a lowered blood cholesterol, most 
studies have revealed the existence of hypochlorhydria 
and it is possible to explain thi.s by the known associa- 
tion of the thyroid gland with the sympathetic nervous 
system and the inhibitory effect of the latter upon gas- 
tric secretion. 

7. Finally, it may he worth while to point out that 
the effectiveness of the Sippy Diet may he due as much 
to the fact that it is richer in cholesterol content than 
the average diet as to its hlandness or the frequency 
of its feedings. 

It is apparent that the entire question of the relation 
of cholesterol and lipoid metabolism to gastric secretion 
and acidity, and thus to the possible incidence and ther- 
apy of peptic ulcer. — in view of the known inhibitory 
action of fat — has been woefully neglected. While if 
is true that a great deal of work in this respect has been 
done through the use of enterogastrone and urogastrone 
in recent years, it is my impression that the relationship 
between blood cholesterol and gastric acidity may be 
even more direct than these studies have implied, (In- 
cidentally, though enterogastrone and urogastrone have 
been shown to he effective in the inhibition of gastric 
secretion, the same criticism as for other forms of medi- 
cal therapy — an inability to maintain a reduction in 
gastric secretion for prolonged periods of time — may 
be leveled against them. And while it is obvious that 
hyperlipema and hypercholesterolemia may inhibit gas- 
tric secretion to some extent through the release of 
enterogastrone, it must nevertheless he recognized that 
such action may thus he maintained for lengthy inter- 
vals.) 

It has Ijeen known for some time that insulin (pre- 
sumably through vagus stimulation) causes an increase 
in gastric secretion, and numerous other investigators 
har'e shown that it likewise causes a fall in blood 
cholesterol. Of equal significance are the findings of 
Cornell (19) which demonstrated that the total choles- 
terol falls from 10% to 30% within ten to thirty min- 
utes after the injection of histamine. There seems al- 
most certainly, therefore, an inverse relationship be- 
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tween Iilood cholesterol and gastric secretion and it is 
my impression that an alteration in one will provoke, in 
the absence of other factors, an alteration in the other. 

Just one more thought along these lines; there has 
fjcen a tendency to ascrilie the iiypersecretion induced 
by insulin to its stimulating action on the vagal centers, 
but it appears that the level of jilasma cholesterol, per- 
haps through direct action on the parietal cells, may be 
equally involved. For one thing, it is apparent that 
blood glucose and blood cholesterol are intimately as- 
sociated, and that a rise or decline in one is almost 
always associated u-ith a projiortionate rise or decline 
in the other. And for another, it is my opinion that 
Reniesow (20) by demonstrating that (1) colloidal 
cholesterol and cholesterol esters are dialysable through 
a semi-permeable membrane, (2) the optimum dialysis 
takes place at a Ph of 7.8; and (3) the presence of 
glucose e.'ctends the range of optimum dialy’sis from 
Ph 3.5 to 11.5 and increases the rate of dialysis, has 
proven a more intimate relationship between cholesterol 
and glucose with respect to gastric acidity than had 
hitherto been supposed. The final e.vplanations for the 
alterations in gastric secretion — perhaps even for an 
alteration in gastric muco.sal resistance — pror'oked by 
fluctuations in cholesterol and glucose blood levels may 
thus lie in the direction suggested by Remesow. 

If the inhibitor}' action of fat and fatty acids upon 
gastric motility, .secretion and acidity may be utilized 
by increasing their level in the blood plasma through a 
primary increase in blood chole.sterol, there still remains 
the question of how this may be accomplished thera- 
jieutically. 'i'here has been considerable controversy' 
for many years over the subject of whether or not the 
blood cholesterol may be raised by dietary means, and 
it is only comparatively recently that it has been shown 
that it can be accomplished. The studies of Gardner and 
Gainsborough (21) demonstrated that the blood choles- 
terol can be raised and maintained on a high level 
through the jirolonged feeding of a diet rich in cholester- 
ol and that the ri.se in blood cholesterol is due to a rela- 
tively cijual increase in the free and combined choles- 
terol. Their finding, however, though confirmed by 
some (22) have not been confirmed by all succeeding 
investigators — possibly because of a difference in meth- 
ods. In more recent years, several investigations have 
revealed that the ingestion of lecithin, rather than cho- 
lesterol, is nio.st effective in and responsible for the 
elevation of blood cholesterol. Thus Corwin (23) using 
dogs, found that lecithin alone, or lecithin added to a 
diet high in fat, will produce a marked hyjjercholcstcr- 
olemia in which the rise is due to a proportionately 
equal increase in the cholesterol esters and free choles- 
terol. 

And Steiner and Domanski (24) working with ten 


patients of whom eight had rheumatoid arthritis and two 
chronic nephritis without edema, achieved an increase 
in serum cholesterol in two to eight weeks of from 40 
to 218 mg. per cent through the daily addition of 100 
grams of egg yolk powder (containing 14.4% lecithin 
and 8% cholesterol) to an otherwise normal diet. The 
level of serum cholesterol returned to normal in ap- 
pro.Kimately a month after the discontinuation of the 
egg yolk powder. It is interesting that they obtained 
their results with subjects in all of whom the control 
blood cholesterol was in the high normal. Because of 
their own .studies and the previous work of Corwin, 
they concluded that the lecithin (possibly through the 
lipotropic action of its contained choline, which has been 
shown to prevent, the dejiosition of cholesterol in the 
liver) was chiefly instrumental in producing the hyper- 
cholesterolemia. 

The way' may thus be open, through an elevation in 
blood cholesterol by methods such as those employed by 
Steiner and Domanski, to evoke a more prolonged re- 
duction in gastric secretion and acidity than has hitherto 
been accomplished by' other medical measures. It is my 
opinion, certainly, that there is sufficient confirmatory' 
evidence in such a direction to warrant further investi- 
gation into the entire subject. There may, of course, 
be argument — on the basis of a possible involvement 
of cholesterol in the production of arterio-sclerosis — 
against (he deliberate raising of its level in the blood 
plasma. But I know of no incontrovertible studies 
which indicate that a high blood cholesterol is either 
the primary or secondary cause of arteriosclerosis. The 
arteriosclerosis of diabetes, for e.vample, has been shown 
to occur without relationship to the level of blood 
cholesterol (25). Hir.sch and Weinhouse (26) conclud- 
ed from a review of the subject that most cases of 
arteriosclerosis unassociated with diabetes or hypothy- 
roidism do not show hy])ercholesterolemia, and that the 
di.sease may develo]) without hyperlipemia. And since 
there is isolated evidence to indicate that cases of j)e])tic 
ulcer, jiLst as cases of inanition (27. 11) are accom- 
panied by a lowered blood cholesterol, I can sec no con- 
traindication to a iiroccdurc which would raise it to 
normal or high normal levels. 

SUMMARY 

1. Evidence has been cited from clinical and e.xperi- 
incntal observations to show that gastric acidity, secre- 
tion, and motility may be influenced by the level of 
blood cholesterol. 

2. The suggestion is made that pejMic ulcer may thus 
be treated by a prolonged elevation in blood cholesterol 
through the addition, in the form of egg yolk powder, 
of relatively large amounts of lecithin and cholesterol to 
the diet. 
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Epidemiology Of A Food Poisoning Epidemic (Staphylococcus Enterotoxin) 

Py 

X. !•:, KKtCH, A. U. S.* 


nuOOKI.VN. aX. Y. 


T T AVA5 isEi.ir.vr.n wartinvliilq to report the disc tiinlinK.v 
anti treatment of an ejiitk-mic of food (soisnuiny; tUie 
to .stajshylococeuv enlcroto.vin liecnti.se of it.s im.K’nitntle 
anti sevcril.c, tiiorouijh invc5ti!;alivc procetlure ami 
source of infection. 

Tiircc nitnl.s u'cre .served at the Uctndnncnl in the 
usual manner on If) Sejncmlier 19-10. .A. menu of the 
mcaJ.s follows: 


Breakfast 


Chilled Tomato Juice 
Fresh Milk 
Assorted Dry Cercah; 
Scrambled Eggs 


Fried Bncon 
Apple Jam 
Coffee 

Fresh Cantaloupes 


iJiniier 

Baked Spare Ribs Sliced Fresh Tomatoes 

Candied Yams and Maslicd Apple Cobbler 
Potatoes Hot Rolls 

Spanish Sauce Rate Vegetable Salad 

Buttered Corn CofTco — Iced tea \citl) lemon 

‘Chicken Salad 


Supper 

Baked Franks Boiled Issue Beans with 

Scalloped Potatoes Bacon 

Buttered Spinach Apple Sauce Cake 

Raw Vegetable Salad LcH-tover Ribs 

Bread — Butter — CofTcc 

The oiTentling food appcarctl to be the cliicken salad 
at the noon incrd. This was based on the following facts: 

1. Inculjation Ikriod; — Dined at 1135 and first case 
became ill at 1500 with [leak at 1930 the same da^. 

2, Chicken sa!a«l with mayonnaise tras ingested by 
all sick cases. 

3. The clinical picture in these ca.ses was that of typi- 
cal staphylococcus enterotoxin ])oisoning. 

4, Pork spare ribs avere ingested by some men but 
all the hospital admi.ssions ate the chicken salad. In 
addition, the brief incubation period and clinical 
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course nilcd out trichinosis as a [totential etiologic 
factor. 'I'licrc ivere no protraclctl periods of con- 
valc.scencc. eosinojihili.a or residua of trichino.si.s. 
Salmonella organisin', were not rccoccred from any 
of the affected case.s and ng.ghitination tc.st.s were 
negative. The rlinical course and agglutination test.s 
c.xchnled acute bnicelkisis ;is a iKissiliility. The clinical 
picture (lid not rcsewhlc 1/otiilism. 

I'rep.amtioii of Chicken Sal.id ; Chicken : The chicken.s 
were delivered to the me.ss on 13 Scjiteniber 1946. They 
were frozen and ajtjtcared t'l lie in good condition. They 
were thatved out in the morning of 14 Sejitcmber 1946, 
cicanctf, and refrigerated again. 'I'hey were removed 
the morning of 15 Seiitcinlier 1946, and were fried for 
the noon meal of 15 Scptenilter 1646. Tlierc were extra 
fresh cin'ekens wiiich were prejtarcd on the nioniing ot 
16 Septemlicr 1946 for chicken salad. This was in- 
tended a.s an additional disii. 

The residua! chickens were Itoileti the morning of 
16 fieptember 1946, and tlie stock was renioved. Chicken 
was cooled for 30 minutes and cold water added so the 
chicken could lie liandlod. 'I'he flesh was separated 
from the Iwnes, chopiied finely, peas added with left- 
over breakfast egg.s, salt and peiiper, and mayonnaise. 
After Itoiling, the chicken, iva.s e.xposcd for 90 minutes, 
and replaced in the icebox where remained for IJi 
hours. It was removed just prior to serving, in ail. 
alxiut 10 gallons were served to 7^X) men. 

Mayonmisc: Freshly opened, one-gallon jars of 
Ucstyett Brand were used. One and one-half gallons 
were employed. The remaining half-gallon ivas taken 
to the lalioratory for study. 

Men employed in prejiaration of chicken salad: tivo 
attendants ivcre the only men who actually handled the 
chicken salad prior to ingestion. The men served them- 
selves at mealtime. 

Bacicriology Studies: 

Culture Media Employed: ^ ^ 

Blood agar, eosin-mcthylene blue, Kliger's, shigella- 
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agar, clesoxycholate, bismuth sulfite agar, carlioliy- 
clrate broth media, anaerobic media, and plain agar. 

A. jVfeat and Mayonnaise cultures — no growth. 

B. Finger lesion culture of mess attendant revealed 
pure growth of Staph, albus. 

C. Feces cultures (of seriously ill cases). 

Lab. No.: 135 — Staph, albus, Strep, hemoly- 
licus, B. Coli group. 

136— ^ Staph, albus, B. Coli group, 
anaerobic staph, and strep. 

137 — Staph, albus, B. Coli group, 
anaerobic staph, and strep. 

140 — B. Coli group and B. proteus, 
anaerobic staph, and strep. 

D. Throat Cultures (of 4 cases of U. R. I.) among 

kitchen staff. 

Lab. No. : 1 — Staph, albus, Strep, hemoly- 
ticus. 

2 — Neisseria, Diphtheroids. 

3 — Neisseria, Staph, albus. 

4 — Neisseria, Micrococcus tetra- 
genes. 

Attention has been called in the past to several large 
outbreaks in the United States apparently caused by 
either white or yellow staphylococci (1 ). There were no 
Shigella and Salmonella types identified. Clostridium 
botulinum was not present. 

CONCLUSION 

The lesion from the fingers of one mess attendant 
revealed a pure culture of staph, albus. Stool cultures 
in three out of four cultures revealed staph, albus. 
Throat cultures revealed staph, albus in two out of four 
cases. The mayonnaise and meat cultures gave no 
growth. There was no chicken salad available for cul- 
ture as lit had been com|)letely used the day before and 
inserts cleaned. Virulence tests were not available. 

Condition of the Mess on 17 September 1946: The 
floors, walls, and cooking utensils appeared clean. Gar- 
bage disposal was adequate and efficient. Mess hall 
iiLspection W2 made daily by a detachment officer. The 
last medical inspection was made 26 August 1946. 

Physical Examination of Entire Mess Staff: 

Colds — Three cases. 

Pharyngitis — One case. 

Acne Vulgaris — One case. 

These men were not connected with direct manufac- 
ture of offending food and did not handle inserts or 
pots. 

Probable source of infection : The probable source 
of infection was a mess attendant who had a ringworm 
infection of the right forefinger with marked lotting of 
nail and left small finger for two months. The latter 
became infected and cracked open, 13 September 1946. 
He treated it himself with “some medicine’’. This 
finger was bandaged when he came to work and, of 
course, it became soaked after handling the chickens. At 
the time, there was involvement of the nailbed resem- 
bling a low-grade chronic paronychia. There was also 


an e-Kcoriated crusted area at the finger tip. He was 
taken back to the hospital for more adequate bacteri- 
ologic specimens. 

.Apparently the chicken salad was not chilled through- 
out in the four large inserts, allowing staphylococci to 
incubate and multiply with the elaboration of the offend- 
ing enterotoxin. It must be assumed that the affected 
soldiers partook of the inadequately refrigerated center 
portion of the food contained in the large inserts. The 
probable source of infection was the kitchen worker 
with an infected finger. 

Susceptibility to the Enterotoxin: There may be a 
lack of susceptibility in some individuals but there are, 
unfortunately, man}' sources of error involved ordinarily 
in obtaining such information. Some attacks may be 
so mild as not to be reported; the food involved may 
not contain enterotoxin at the time of food distribution 
but may develop it later under suitable conditions of 
time and temperature; portions of food in large bulk 
may come from an improperly refrigerated centre; and 
the dosage of enteroto.xin ma)' varj' with the amount 
ingested. In a collection of epidemics reported by six 
observers, Dack (2) quotes the susceptibility as ranging 
from 60 to 100 per cent. In our series it was only 5.4 
per cent, since 43 patients were admitted out of a 
possible 790 men who ingested the offending food. This 
figure should have been higher since many had symp- 
toms so mild that they did not seek treatment. 

Clinical Study: A total of 43 cases of food poisoning 
were sufficiently ill to be admitted to the hospital. There 
was an undetermined number of milder cases that did 
not seek medical care. The attacks were characterized 
by cramping, abdominal pains associated with severe 
episodes of vomiting and diarrhea. They usual!}' ap- 
jieared with explosive suddenness. About seven cases 
.showed signs of mild collapse and these were treated 
more intensively. Temperatures were taken but were 
not elevated appreciably. Most of the patients pre- • 
sented skeletal muscle cramps, probably due to loss of 
chlorides from excessive vomiting and a tendency to- 
ward alkalosis. Blood counts and urinalyses and ag- 
glutinations tests performed on the more serious cases 
were normal. 

Treatment: In view of the sudden influx of a large 
number of patients requiring emergency treatment, they 
were divided into 3 groups according to severity: — 

1. Mild: Bismuth and paregoric (dram 1 (4 cc.) 
hourly, till relieved) ; sedatives, tea with sugar, as de- 
sired. 

2. Moderate: ^ gr. (0.008 gm.) morphine sulfate, 
p. r. n.; bismuth and paregoric, drams 1 (4 cc.) every 
hour till relieved. Intravenous clyses of 5 per cent 
■glucose in normal saline solution were employed when 
indicated. 

3. Severe: gr. (0.008 gm.) moqihine sulfate, p.r.n.; 
intravenous clyses of 5 per cent glucose in normal 
saline solution and plasma as indicated for signs of 
impending collapse. 
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After anorexia suhsidecl, patients were placer] on a 
liquid diet and then on soft diet. Hosjutal stays ranged 
from 12 to 72 hours for the more scriotisli' ill patients. 
All the patients recovered from the attack and returned 
to full duty status. 

SUMMARY 

An epidemic of food poisoning due to Slaphjdococcus 


OF DicnsTrvr. Disj:ase.s 

entertox-in clahorated in a chicken salad affected 43 men 
of a 790 man iiletaehment on 16 September 1946. The 
probable source of inoculation u-as traced to a finger 
infection in one of the two men directly engaged in its 
preparation. Staphylococcus alhus was obtained on 
various culture media in pure growth. The mess officers 
and attendants were instructed in the future prevention 
of food contamination. 
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Pruritus of the Perineum 

By 

MEYER GOLOB, M. D, 
New York, N. Y. 


’ I ^HE STIMULUS for this paper emerged from a jiatient 
who concerned himself with the problem of hygiene 
of the perineum. He presented me with a picture of his 
contrivance and has requested mj' opinion. He wanted 
to know whether “itching of the anus”, of which he 
heard a lot, is a condition that warrants the preventive 
approach he has visualized througli the employment of 
his apparatus in comliatting and obviating the ravage.s 
of this malady. 

A survey of the literature revealed that the operative 
treatment of anal pruritus seemed to have come into 
prominence on the basis of structural pathology. The 
lesion resides cither remote or at the site of symptomatol- 
ogy — the perineum ; hence the classification : direct and 
indirect. The majority of cases fall in the former, while 
the latter center about the visceral source of the disease. 
Among the local factors in causation of pruritus, poor 
hygiene was not accorded due recognition. In a patient 
having a diseased gallbladder and anal pruritus, the latter 
may be both riirect and indirect in etiology and per- 
petuity. It becomes abundantly apparent, that ana! 
pruritus on the basis of inadequate cleansing has thus 
far not arrested the attention of the general practitioner, 
and the treatment directed is not usually from the simple 
to the complex. One wonders hmv many cases of 
this ri’pe of pruritus have been the subjects for aggres- 
sive tj’pe of therajiy: irradiation, injection of alcohol 
and tattooing. 

The contrivance referred to in the beginning of this 
article, in my opinion ])OSsesses features of preventive 
measures and, therefore merits a careful examination. 
The instrument was invented by a lay individual, Mr. 
Herman H. Sohn of Providence, R. I. and relates to 

■*Assc. Clinical Professor of Gastroenterology, Nctv York Medical 
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improvements in “Seats for Toilet.” The purpose of 
his invention is to incorporate in the seat structure a 
spraying apparatus for discharging over the perineum 
“Suitable liquid” (I presume the inventor meant a 
solution with antibiotic quality) and to secure cleansing 
by manually operable means for discharging the anti- 
septic liquid forcibly. 

The drawing above, labeled Figure 1 in the inventor’s 
specifications, was chosen among others for its sim- 
plicit>-, “It is a plan view of a toilet seat with the spray 
apparatus embodied therein.” 

It seems to the writer that even physicians are apt to 
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harbor a spurious sense of modestj' and avoid interroga- 
tion about personal hj’giene after defecation. The sim- 
plest cause of anal pruritus, poor hygiene, has not been 
given the prominence and importance in current litera- 
ture. that has been accorded to the direct and indirect 
caused The fact that pruritus is an accompanying 
factor in the causation of anal pruritus — a condition 
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which is preventable at first, and when neglected becomes 
irreversible. The dictum of Joslin-speaking of diabetes 
— “a washed neck does not boil”, may well be applied 
to conditioning of the perineum. To render the perineum 
less susceptible to trauma resulting from scratching and 
to ensuing infection is a much desired addition to the 
treatment of a primary condition at its source. 


Editorial 


Editorial 


IS ULCERATIVE COLITIS A 
PSYCHOGENIC DISEASE? 

The object of psychosomatic studies is not primarily 
to show that disease is psj’cbogenic but to correlate 
emotional and mental manifestations with physical 
•changes. The immediate task is to establish a “jisy- 
cbological profile” for groups suffering from the same 
physical diseases, so that on recognizing a characteristic 
profile, one may say, — “This individual psj'chologically 
suggests that he is the type who might develop angina 
pectoris or peptic ulcer or diabetes, and so on.” The 
Dutch physician, J. Groen ( 1 ) claims to have found a 
very constant psychological picture in patients suffering 
from chronic ulcerative colitis and almost concludes that 
the disease is ])sychogenic. Mis pajier is ably written and 
evidences careful investigation and reflection, his con- 
clusion is tentative rather than final and his di.scussion 
serves to cu.shion the shock of his obvious belief in the 
psychogenesis of the disease. The case reports indicate 
that careful diagnosis was established in each of the si.x 
individuals and that the author was deliberate and ob- 
jective in his assessment of their personality characteris- 
tics. He refers to his method of c.xamination as bio- 
graphic anamnesis, as contrasted with analysis, for it is 
merely a sympathetic and detailed inquiry into the 
antecedents of the {latient, his interests, life history and 
problems. The persons studied appear to jiresent a 
rather con.stant mental and emotional constellation — 
good intellect, carefulness, neatness (sometimes “sissy- 
ness”), decency, decorum, sensitiveness, self -deprecia- 
tion, strong narcissism, egocentricity, limited ambition, 
lack of aggression, fearfulness, yearning for affection, 
domesticity, sentimentality, emotional immaturity, 
mother-fixation, adoption of mother surrogates, and 
restraint when speaking of their intimate thoughts. This 
portion of his paper agrees, in large part, with other 
psychological assessments of ulcerative colitis and also 
with one’s memory, of his own cases. 

Groen seems to have discovered a coincidence in time 
in each of the cases between the appearance of a strong 
conflict and the beginning of intestinal symptoms. He 
was able always to put his finger on an emotional episode 
immediately preceding the outbreak of the colitis. This 
is an association suggesting a casual relationship and 
further search for such coincidence .should he made by 
other investigators in larger series of cases before 


concluding that this pattern always exists. He found 
that under the stress of love-loss, marked humiliation 
and frustration, the physical disease — ulcerative colitis 
— is likely to come on very quickly, out of a blue sky, 
manifesting itself by diarrhea with blood and pus. With 
similar speed the symptoms were found to subside once 
the emotional field was quieted by the removal of the 
stress, by reassurance and especially by a practical solu- 
tion of the individual’s dilemma. W’ithout special study 
of cases with this point in mind it would he ill-advised 
for anyone to exjiress his natural disinclination to accept 
the author’s belief. Much depends upon the investiga- 
tor’s objectivity of interpretation. What Groen describes 
seems parallel to the onset of coronary thrombosis. 
Writing of his heart affliction. Dunbar (2) states — 
“1'he coronary accident in these patients is precipitated 
by an apparently irreparable mutilation of their picture 
of themselves through external threats to their authori- 
tative role.” In peptic ulcer,, again, it now seems certain 
that the lesion develops as a result of increased nervous 
tension transmitted via the vagus nerves. The history 
in acute peptic ulcer frequently indicates that the first 
serious symptom of gastric pain coincided with some 
kind of emotional stress, and x-ray studies undertaken 
at once may show extreme spasm of the stomach and 
duodenum, sufficient to suggest “pseudo-ulcer”. Groen 
found that the symptoms of colitis persist so long as 
the patient’s anxiety continues and then rapidly amel- 
iorate and disappear once the cause of anxiety has been 
removed by a change in the life situation. 4'heoretically, 
his suggestion that ulcerative colitis is psychogenic 
derives considerable supjjort from what we accept today 
with respect to the causation of peptic ulcer. He 
disarms hold criticism of his thesis by stating — “Most 
physicians will probably remain skeptical as yet about 
the pos.sibility of the p.sychogenesis of ulcerative colitis.” 
He is not unqualifiedly dogmatic and desires that much 
more work be done on this point. It is true that his 
thesis will be received with very great skepticism by 
pathologists who have examined the tissues of the bowel 
in chronic fhromboulceralive colitis and by clinicians 
who have observed jirotracted cases with sepsis, and 
with the serious dermatologic, ocular and joint mani- 
festations which seem to he a part of the syndrome. 

In a person of sensitive temperament harboring a 
dormant intestinal infection, a sudden psychological 
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stress might he expected to favor a precipitation of 
active inflammation. I\rost peoples’ lives are filled with 
frustrations and acute problems yet the incidence of 
ulcerative colitis is not great. This is not a valid criti- 
ci.sm, liowever, on Groen’s own terms of a s[)ecial kind 
of personality necessary to the manifestation. 

A bilateral transthoracic vagotomy might do no harm 
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on .some chronic case, who would consent to help us 
fiiul out if this disease actually comes from the brain, 

Beaumont S. Cornell 

!. Gr«n, J.: Fiychogcncsij and psychotherapy of niccrat.ve colitJt. 

1 jy'chosomatic Medicine (May-Junc, 1947 ) IX, 3 , 1 51-174 
2 . P.ychoromatic Diagnosis by Flanders Dunbar (p. 'j36) Paul B 
Hoeber, Inc., New York, ) 946 . 


Book Reviews 


Proceedings of fhe Eleventh Annual Convention of the 

National Gastroenterological Association. Pp, 187, 

($2.50), Medical Authors Publishing Co., New York. 

Following an introduction by Dr. Samuel Weiss, 
the pjipers given at the As.sociation meeting in June' 
■ 1946, are presented with discussions. Four symposiums 
on the following subjects — peptic ulcer, infectious 
hepatitis, psychosomatic medicine and gall bladder dis- 
ease take in a wide range of interest. 

Gastritis. By Rudolph Schindler, M. D., pp. 462, 
($10.00). Grime and Stratton. New York, 1947. 

The author devotes considerable space to clarifying 
definitions used in connection ivith descriptions of the 
various forms of gastritis. His introductory chapters 
indicate that gastritis, as an accepted entity, did not 
exist until after the first world war and the introduction 
of the gastroscopic technique. Broussais (1831) gave 
a vast impetus to gastritis by coming to what the author 
calls an “intuitive conclusion”, although his anatomic 
observations were ill-founded. Since then the pro- 
fession has periodical!}’ accepted and rejected gastritis 
as an entity. The value of Schindler’s work, not only 


his extended researches in gastroscopy and histopath- 
ology, but the present book as well, lies in the fact that 
no one can survey his work without believing that 
gastritis has come to sea}' . He divides chronic gastritis 
into (1) idiopathic chronic gastritis and (2) chronic 
gastritis associated with other gastric pathology. In 
the treatment of chronic idiopathic gastritis discontinu- 
ance of tobacco is urgent, but wines are permitted in 
atrophic gastritis. Treatment includes eradication of 
infective foci and cure of deficiency states. Reticulogen 
is recommended in atrophic arthritis. Gastric lavages 
have lost some of their popularity, but still represent 
a valuable means of direct medication. Diet schedules 
arc given in detail. Although Schindler has come out 
with a book whose objectivit}' is obtrusive and un- 
equalled for its ralue, he demonstrates his wide e.xpe- 
rience and erudition by revealing frankly his psychoso- 
matic tendencies in jilacing psychotherapy at the top of 
the list in treatment. This is a beautifully illustrated, 
substantial text which will at once take its place among 
the valuable and enduring monogra])hs in gastroenter- 
olog>-. 


Abstracts 


CLINICAL MEDICINE 

Mouth and Esophagus 

Patterson, C. O. : Medical luanagcvicnt of esophageal 
disorders. (Texas Med. J., May 1947, XLIII, I, 
9-11). 

For malignant stricture of the esophagus in inojierable 
cases, the author places a radium capsule in the stricture 
and follows this up by adequate dilatations, having two 
patients alive and well after 5 years. He describes 
esophageal obstructions in pemphigus, in scleroderma 
and in epidermolysis bullosa in which careful dilatations 
produced virtual cures. In each case, the obstruction 
was due to a specific lesion of the disease. 


Stomach 

Blegen, H. M. and Kintner, A. R. : Aggravation of a 


gastric nicer following dorsolumbar sympathectomy. 

(J. A. M. A., April 19, 1947, 133, 16, 1207-1208). 

The authors describe a case of gastric ulcer who, 
following a sympathectomy for hypertension, experi- 
enced post-operatii-ely 3 serious hemorrhages from the 
ulcer, the ulcer being successfully treated later by partial 
gastrectomy. Reference is made to a similar case re- 
cently reported by Weeks, Ryan and Van Hoy (J. A. 
M. A. 132: 988-990 (Dec. 21) 1946), of a case of 
duodenal ulcer and hypertension whose ulcer symptoms 
improved following complete transthoracic vagotomy 
and removal of the left thoracolumbar sympathetic 
chain, but who develojied perforation of the ulcer with 
fatal peritonitis soon after the second stage sympathec- 
tomy was done. It appears that while vagotomy favors 
the healing of peptic ulcer, sympathectomy e.xerts an 
adverse effect. 



Joun. D. i). 

Jui.Y, ]947 

Monat, H. a.: Modern gastroscopy: obscrvalmus. 
(Rev. Gastroenterology, May 1947, 14, 5, 320-324). 

Tlie author offers many practical suggestions for 
doing a gastroscop}’^ — a knowledge of the patient, 
proper iise of local anesthetics, method of introducing 
the instrument, etc., and stresses the fact that the oper- 
ator is not in a position correctly to interpret his findings 
until he has done several hundred examinations. 


Bovvivi, 

CkdKrmark, J.: '/’uiuifaniisiiCKrtiioui. (Nordisk 
Medicin 16. 34, April 1*8, 1947, 944-946). 

Neurinoma of the Small Intestine 

After a brief review of the literature, the author 
reports the five cases of primary tumor in the small 
intestine operated ujran at the si”'gical department of 
the Karolinska Hospital since 1940. Two of them were 
carcinomas. The other 3 were neurinomas, 2 malig- 
nant and one benign. The main .symptom in the latter 
cases was intermittent melena with anemia, provoked by 
necrosis in the tumor and perforation into the intestine. 
The first case was first operated on under the diagnosis 
of ulcer and later foi too hasty gastric evacuation. Not 
until 13 years later, when a palpable tumor developed, 
was the correct diagnosis revealed at oj)eration. 'I'he 
tumor, a neurinoma, which had then become malignant 
and metastasized, was removed as much as possible. 
The patient died six months later from a recurrence. 
The -second case ran a similar course in five years. The 
third case, in which anemia was diagnosed eight years 
earlier, was thought to be an inoi)erabIe i)ancrcatic 
tumor on exploratory lai)arotomy at another hospital. 
On later operation at the Karolinska Hospital the tumor 
was found to be a benign retroperitoneal neurinoma in 
the duodenum. 

The author assumes that neurinoma in the small 
inte.stine is more common than appears from the litera- 
ture and points out the advisability of keeping this 
possibility in mind in cases of obscure melena. Ex- 
ploratory laparotomy is sugge.stcd for such cases. Neur- 
inomas of the small inte.stine may cause severe clinical 
symptoms even before becoming malignant. The prog- 
nosis should be favorable if operation is done in good 
time. 


FRiKnMy\N, Sydney M. : Pattern tvpcs in the smad 
intestines. Am. J, Roentgen. & Radi'um Therapy. 57, 
1, 36. January, 1947. 

The normal pattern of the duodenum, although .sub- 
ject to fairly wide variation, show.s certain definite 
characteristics in its roentgenographic features. In the 
first stage there are longitudinal folds during contrac- 
tion which disappear as the cap fills. In that part of 
the second stage which is above the ampulla, there is in 
most instances, an absence of folds. The ampulla itself 
is usually discernible as a small round negative shadow. 
Transverse folds, broken in the middle, appear at the 
ampulla or a little above and increase in size and con- 
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tinuity through the remainder of the second stage. 
Thickening of the folds and an increase in their number 
gives the third stage an appearance intermediate be- 
tween that of the duodenum and the fine reticulated or 
feathery' appearance of the jejunum. 

The finst variation was the presence of transverse 
folds in the first stage of the duodenum. The second 
variation consisted of a duodenum dilated as far as the 
ampulla, notche.s of contraction were j^resent in the 
adjacent wall. The third type was that of a uniformly 
large lumen, which did not alter in size. A pattern in 
which the barium did not outline the folds but rather 
was disposed in globular masses was considered the 
fourth type. A uniformly small lumen was noticed as 
the fifth ty])e. Coarse or thick rugae giving a ro o'o 
or scroll-like pattern were noted as type six. 

In the jejunum and ileum the author saw the follow- 
ing types : ( 1 ) excessively thick rugae in the upper part 
of the small bowel. (2) Heavy irregular folds. (3) 
“Snow-flake” pattern. (4) Spastic small bowel as seen 
in hypoproteinemia in dogs. 

Franz J. Lust. 


Sanders, R. L. : Management of carcinoma of the 
colon. Texas Med. J., May 1947, XLIII, I, 17-21). 

This paper is a strong plea for one-stage operations 
where they can be performed. Since 1939 with im- 
proved anesthetics and better pre-operative rehabilita- 
tion, the mortality rate of the operations has been re- 
duced from 33.3 per cent to 1.5 per cent. Improvement 
in technique has made it possible for the surgeon to 
approach each case more boldly and with better hope 
of good results. 


Cole, W. H.; Carminoma of the colon. (Illinois Aled, 
J., May 1947, 91, 5, 229-238. 

Constipation and rectal bleeding are among the early 
symptoms of colonic cancer and pain also occurs early, 
as a cramp-like senisation, in roughly 80 per cent of 
ca,ses. Anorexia and nausea may occur early. Vomiting 
usually signifies obstruction. Weakness and anemia 
arc late manifestations. Cancers in the right side of 
the colon are more palpable and carry a more severe 
anemia than those on the left side. Diagnosis is assisted 
by sigmoidoscopy and x-ray. Anemia, hypoproteinemia, 
and malnutrition must be corrected before resection is 
performed. The chief cause of peritonitis is not soilage, 
but leakage. Complete obstruction usually requires im- 
mediate colostomy with resection later. Loop colostomy 
is preferable to tube colostomy. Since the introduction 
of sulfasuxidine and sulfathalidine, open anastomosis 
may be considered safe, but such drugs are not substi- 
tutes for sound surgery. 


Hargreaves, E. R. ; Epidemic diarrhea and vomiting. 
(Brit. Med. J., May 24, 1947, 720-722). 

Two outbreaks of diarrhea and vomiting occurring 
at two county institutions in Cornwall during 1946 are 
described. These outbreaks were part of a widespread 
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opirlcniic among the surrounding |KipuIatfoji. With the 
exception of three deaths, nl] in aged jiaticuts, synijifonis 
were mild and conformed to previous epidemics re- 
ported in the litcniture. a summary of which i.-, included. 
h>idence obtained from these Cornish otjthreaks points 
to an air-borne disease with an incuiiation jicriod of 72 
Iiour.s, the portal of entry being either the ui.pcr respira- 
tory or the gastro-inte-stinn! tract; the organism is 
[irofiahly a viru.s. The relation iK’tween epidemic diar- 
rliea aiKi vomiting in adults and that which occurs in 
newkim bahie.s is disctis-ed; the evidence (mints to the 
two condition.^ having a .scfiarale aetiology. 


Pancrcas 

JoHANxr.soN, C. l4.vlciist:Y colcificittioii of (’an- 
rrens. f Xortlnvcstern Med.. A6, d, 28d, April 19-17). 

The author presents a vase of diffuse calculi w'ithin 
the head, Imdy and tail of the j>ancrea.s in a man of -11, 
who m the army showed sugar tii the urine, which 
cleared up on dietary treatment, llis com()la{nt was 
pain ill the e()igastric region coming on two hours after 
eating, with formation of gas. 'f'he author recommends 
high abdominal scout films in cases where unc.xiilained 
densities are noted in the course of a gastro-intestin.al 
x-ray scries. Until ra’cntly only 18 case.s of diffuse 
calcification of the jiancrcas had been rcfiorted. 


Livkr a.nd Gau, fh.Atmi'.K 

Sn'KI,!.. a, .\f. : The iiiunni/niinil of fauitdiauf fa- 
tienfs.. (J. A. A., Ai>ril 10. 10-17. l.i.i. 16. 117.a- 
IISO). 

vSucce.ss in the management of /aundiced paficnl.s’ 
(lepenth on mcrenfcd ncctiracy o! tViuftno.sh, esi>cria!ly 
in the differentiation of oh.sfructive from hepatocellular 
jaundice. The author discusses '‘profile" hcfiatic func- 
tional studies, especially those concerned with urobilino- 
gen metabolism. Indications for surgical intervention 
in cases of jaundice include ( 1 ) the proved or presumed 
pre.setice of stone, (2) the development of jaundice 
after cholecystectomy, (3) the presence of associate*! 
biliary fistulas and f4) (moved com[;lete acholia. Serious 
primary or secondary he[)alocclIular injuric.s are contra- 
indications for surgery. The established [)riiici()als of 
medical treatment include a highly nutritious diet, tlic 
maintenance of normal hemoglobin and j)rotcin levels, 
the use of vitamins for the correction of specific dc- 
fidencies and the use of lipotropic substances and liver 
extract. 


W11.KNSKY, A. O. : 7Vic paihogcuetk nature of the 
hepatic cirrhoscs. (Rev, Gastroenterology, May 1947, 
14, 5, 331-339). 

The author -attempts to demonstrate the difference 
between the forms of cirrhosis of the liver. The es- 
sentia! nature of the Lacnncc form of cirrhosis is a 
slowly developing chronic lymphangitis in the inter- 
lobular stroma of the liver, with later contraction of the 
fibrotic scar tissue. The intimate interior structure o 
the hepatic lobule is not affected in this disease e.xcept 


as a consequence of the contracting fibrotic tissue, so 
(ho rc(/cuIo-riidotliC’li;il system rcnriins intact. The 
Hanoi type of hyjicrtroiibic cirrhosis is essentially a 
sy.stcmic <Ii.sca.se of the retirulo-endofliclial .system of a 
groig) <.f organs including the liver, .spleen. i>ancreas and 
associated lymph iiode.s. The process is really a destruc- 
tion—a reticulo-endotheliolysis — of the elements of 
the retiailo'endothcli.'d system in these organs. 


T tlKHAflX'TICS 

J’fsrjjKK, I*. AKr> CA.vrRjr,, S. T, ; Snpcn'ollage 
roentgen therapy of earrinmna of the esophagus, f J. A. 
M. A.. M.iy 10. 1947. 1.14, 2, 127-129). 

Although result'- have shown no definite cures, a 
tccimifjuc lias liccu worked out which has thus far given 
promise of ultimate success in .some cases, c. g., seven- 
year atal two-year cures. Probably with 200 kilovolt 
milialion them])y in alsmt half of the case.s of cancer 
of the csojihagus which are still in a .sufiicicntly good 
general condition to sti[)port the (irocedure. tcmfiorary 
re<ipenfng 0 / the obstruction lasting from si.x to eighteen 
months can he c.'c()ecfed. A ()ro{)ortion of these growths 
are radiovulncmhlc and require at least 3000 roentgens 
in a period of alwnt forty days for complete sterilization. 
It is best to use only an anterior and posterior port. 
PreliminAry gastrostomy should he ar-oided. 


SUBCKRY 

PiAco.v. H. E., hism, S. A., axd Muhray, F, H.: 
Surgical treat mrnt of lesions of the lower borcel. (Rev. 
Ga-strocnterology. May 1947. 14, 5. 305-311). 

The aufhor.s prefer “proctosigmoidectomy" in malig- 
nant lesions of the anus, rectum and .sigmoid colon, 
because of low mortality, decreased morbidity, satis- 
factory .survival rate nud preservation of sphincter 
function. D, J. Hamilton in discussing the pajier said, 
that considering the difficulties of Hacon's operation, its 
.successful results could only he attributed to the opera- 
tor's unusual personal skill. 


Acustsso.v, M.. Tuuok. K. H. and C»isj!oi.m. T. C.; 
Hypoglycemia associated with hyperplasia of the Islets 
of Langerhans: report of a case sncccssfnlly treated by 
surgery. (Journal-Lancet. .Mav 1947. LXVII. 5, 190- 
192). ' 

A case of an infant 4 months old is reported in which 
65 per cent of the pancreas was removed because of 
hj'periusulinism. Pathological report showed micro- 
scopically an increase in the number of the islets of 
Langerhans, some of which were hvpertrophied. The 
"s()e!ls" which led to the ultimate diagnosis were char- 
acterized by a sudden crj' while at rest and unconscious- 
ness before the mother could reach the crib, followed 
by' stujjor for the next 24 hours. Only two other cases 
hi which pancreatic resection for hypoglycemia in in- 
fants was done, have been recorded. Recovery was 
prom()t and the follow-uji showed an apparently normal 
infant. Early diagnosis in these cases is imperative to 
prevent cerebral damage. 
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T he sugar tolerance test is a very 

important diagnostic procedure particularly in the 
person who has glycosuria. In the patient who is found 
to have marked glycosuria and a considerably elevated 
sugar in a specimen of blood, the sugar tolerance test 
is not really necessary, because the diagnosis of dia- 
betes is comparatively simple. On the contrary, in 
the case with a 1 plus sugar in the urine, the sugar 
tolerance test is of great value in determining the 
significance of the glycosuria. 

It is of special value in recognizing cases with renal 
glycosuria because restriction of the carbohydrates has 
no appreciable effect on renal glycosuria and the use 
of insulin may produce hypoglycemia readily. Per- 
haps because of the loss of sugar in the urine, these 
individuals, particularly those underweight, should 
have increased carlrohydrate in the diet. There arc 
other instances in which the te.st is useful such as the 
case of pancreatic tumor with hypoglycemia and that 
with a questionable diagnosis of Addison’s Disease in 
which hypoglycemia develops after oral or intraven- 
ous glucose. 

TE.STS FOR SUGAR TOLERANCE 

Wliac tests for sugar tolerance should one use? I 
believe at jircsent it depends in a large measure on 
one’s individual experience with a given test and one’s 
ability to interpret it. However, this idea may need 
alteration since Mosenthal (1) has shown that the 
nonglucose reducing substances in the blood vary from 
10 to as much as 80 mg. per cent in cases. 

Since the nonglucose reducing substances have no 
bearing on the carbohydrate metabolism, a consider- 
able error m.ay be introduced in this way. The blood 
sugar method of choice is usually the Folin-Wu pro- 
cedure which includes the nonglucosc non fermentable 
reducing materials as sugar. It may be necessary even- 
tually to use generally as the standard method one 
which estimates only the fermentable sugar, pre- 
suniabl)’ glucose, in order to obtain a proj^er know- 
ledge of the true blood sugar. 

Although sugar tolerance tests are used widely, the 
interpretation of them varies greatly. Some investi- 
gators interpret the sugar tolerance according to the 
peak of the i)lood. sugar curve. Others interpret it 
according to the rate -of the blood sugar fall and still 
others intopret the sugar tolerance according to the 
peak and the rate of fall.. This last method of inter- 
pretation i.s probably the safest. 

Glucose tolerance tests should he done under con- 
trolled conditions, otherwise, various factors may 

r Address Riven to the Clinical Society of the New York 
TDlabetds Association on May IG, 1947 at the Now York Aca- 
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cause a normal person to show a diabetic type of sugar 
tolerance. Certain variations in the diet may produce 
abnormalities in a sugar tolerance. Consequently, a 
patient should have been on an unrestricted diet for 
about three days prior to the test. 

In the usual, practical work, the sugar tolerance 
test, if carefully done, is consistent enough to be of 
great value in the diagnosis of diabetes. 

In the clean cut case, the diagnosis or the interpre- 
tation of the blood sugar curves is easy with any me- 
thod, But, with any method of testing the glucose 
tolerance, or any other blood determinations, there 
are always the borderline results in which the inter- 
pretation of the test is questionable. Sometimes an 
additional test may be of value. 

'I’YPES OF TESTS 

In general, there arc three types of glucose toler- 
ance tests. One is the standard oral glucose tolerance 
t^'st in which 100 Gm. of glucose is taken orally after 
an ovcrniglit fast and the blood sugar is determined 
Ole-half. one. two, and at times three hours after 
the ingestion of the glucose. The second is the Exton- 
Rose Method (2), in which the patients are given 
50 Gm. of glucose after the fasting blood sugar has 
been determined. At the end of one-half hour a second 
blood sugar is taken and another 50 Gm. of glucose 
arc given. When another half-hour has passed a third 
blood sample is obtained. In the case of the diabetic, 
the third blood sugar will be definitely higher than the 
second. In the case of the non-diabetic individual, the 
third iilood sugar will lie lower or only possibly slightly 
higher than the second. The third is the intravenous 
glucose tolerance, in which a given amount of glucose 
is injected intravenously and the blood sugar is deter- 
mined .at certain intervals after the "injection of the 
sugar. 

INTRAVENOUS 
GLUCOSE TOLERANCE TEST 

Numerous investigators have c.xperinicnted with the 
method, but considerable confusion has arisen from 
the results owing to the varying strengths and amounts 
of solution used and the varying time taken for in- 
jection of tlic glucose solution. 

Two methods have been employed, namely : the con- 
tinuous administration of a weak sblution of dextrose 
for v.arying periods of time or the rapid injection of 
morqi concentrated solutions. The amount of glucose 
injected by various investigators has varied from 100 
Gm. to as little as 3.5 Gm. Some give a standard 
total dose of the glucose, whereas others give it in 
terms of tenths grams per kilo of body weight. The 
concentration ofi.the solution injected has varied from 
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7 per cent to 50 per cent and the volume of the final 
amount of the fluid or solution injected has ranged 
from 20 cc. to as much as 500 cc. The time of injec- 
tion has ranged from 20 seconds to 30 minutes, and 
in rare cases continuous injections. 

Tunbridge and Allibone (3) have given an excellent 
presentation of this subject. Their procedure was to 
inject into the vein in three minutes, 92 cc. of a 30 
per cent solution of de.xtrose dissolved in water; 
which represents 27.6 Gm. of dextrose. Blood samples 
were taken at inten-als of one and one-half to seven 
and one-half minutes for at least 60 minutes after the 
end of the injection. 

The maximum height to which the blood sugar rose 
varied somewhat with different subjects, but the blood 
taken one minute after the injection gave the maxi- 
mum reading for the blood sugar. The usual value in 
the normal subject, one minute after the end of the 
injection was approximately 350 mg. per 100 cc. blood 
with a variation of 40 mg. above or below this point. 



Chart 1. — Blood sugar curves lollowing the Intravenous 
injection In three minutes of 27.6 Gm. of glucose In a nor- 
mal person and In a diabetic patient with a fasting blood 
sugar of 32 mg. 

In this test, the blood sugar returned to the pre-in- 
jection level within 60 minutes in the healthy young 
person. The weight of the normal subjects in these 
tests varied from about 120 to 200 pounds and no 
specific effect could be signed to variations of weight 
within these limits. 

In the norm.al person, glycosuria has been observed 
in the urines examined varying in amounts from J25 
to 2.4 Gm. 

In the cases of diabetics, the curves showed abnor- 
mal responses, in that the blood sugar level dropped 
comparatively little after the injection of the glucose. 

There have been a number of complications follow- 
ing the intravenous administration of dextrose in the 
human subject. The chief complications reported have 
been pyrexia, rigors, general malaise, and headaches. 
In addition there has been pain in the arm and also 
phlebitis. 

I would use the intravenous dextrose tolerance test 
for special research problems or in the case with dis- 
turbance in absorption in the gastrointestinal tract. 


But for the general practical purposes I would re- 
commend or use the standard oral glucose tolerance 
test. 

STANDARD ORAL TEST 

In my experience, I have used chiefly the standard 
oral glucose tolerance test, in which 100 Gm. of glu- 
cose is taken after an overnight fast, and the blood 
sugar is taken one-half, one, two, and three hours 
after the glucose ingestion. In children, I have used 
the dose of 50 Gm. of glucose for those who weighed 
Hess than 75 pounds and have given 75 Gm, for children 
who weighed more than 75 pounds. Various authors 
have stated that satisfactory tolerance curs'cs for diag- 
nostic purposes can be olitained with 50 Gm. of glu- 
cose as well as with 100 Gm., even in adults. This 
may be true to a large extent. But, in the normal per- 
son, the larger amount of sugar may prolong the 
hyperglycemia obtained, and in the diabetic both a 
higlier level and a ptolongation of the hyperglycemia 
may be produced. 

CRITERIA 

The criteria for interpreting the normal sugar tol- 
erance are rather difficult to fix, because of the variable 
blood sugar curves which have been reported for the 
so-called non diabetic persons. A paper on the criteria 
for determining the normal sugar tolerance using 100 
Gm. of glucose, was written by Gray in 1923, who 
studied 300 apparently healthy persons. His 
data showed the average normal fasting blood sugar 
to be 0.09 per cent and the average postprandial values - 
to be 0,14 per cent in one-half hour, 0.12 per cent in 
one hour, 0.1 1 per cent in two hours, and 0.09 per cent 
in three hours. Others have reported higher values 
for normal sugar tolerance curves even with the maxi- 
mum peak of about 0.18 per cent or more after the 
glucose ingestion. Joslin believes that the normal val- 
ues usually do not exceed 0.14 per cent although the 
diagnosis would not be justifiable unless a value of 
0.1 7 per cent was attained. 

I would like to discuss first tlie results of sugar 
tolerance tests made in the course of studies and ob- 
servations in glycosuria as found in 114,738 consecu- 
tive selectees, which were divided into two groups. 
In the first group of selectees, there were 45,650 per- 
sons (4). Of this group .8 per cent of the cases were 
found to have glycosuria and it was considered from 
the history of the selectees and from the blood sugar 
studies in the others that 57 per cent of those with 
glycosuria were diabetic or 47 per cent of this entire 
group of men vvere diabetic. 

It was concluded that there must be many cases of 
unrecognized diabetes in the general population that 
could be diagnosed if routine urine tests weremade on 
the general population, and if sugar was found, to do 
sugar tolerance tests when indicated. I wish to refer 
particularly to the second group of 69,088 selectees in 
whom the following studies (5) were made. 

METHODS 

All men had routine urinalyses. The final results of 
the qualitative amounts of sugar in the urine were 
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recorded according to Benedict’s method as 1 plus 
to 4 pins. 

Cilycosuria varying in degree from 1 phis to 4 plus 
was found in 1,383 or 2.0 per cent of the 69,088 selec- 
tees c.xamined. The qualitative amounts of supr m 
the urine in the 1.383 cases were sugar 1 plus in 651 
cases, 2 plus in 229 cases, 3 plus in 147 cases, and 4 
plus in 356 cases. 

In a group of 479 aises in which there was no veri- 
fied history of diabetes, the men had sugar tolerance 
tests made on a subsequent day. A standard dose of 
I'OO Gm. of dextrose was employed and ingested after 
an overnight fast. The concentration of the sugar in 
the blood and urine was determined in specimens ta- 
ken during fasting and at intervals of one-half, 1, 2, 
and sometimes three hours after the ingestion of the 
dc.xtrose. The determination of the blood sugar was 
made on 2 cc. .samples of venous blood according to 
the method of Folin and \Vu. In most instances, the 
tests were made in cases presenting sugar 1 plus in the 
urine which did or did not disappear in subsequent 
specimens of urine. 

In this stud)', sugar tolerance tests were called nor- 
mal if the fasting blood sugar level was below 130 mg. 
per hundred cubic centimeters and if the peak of the 
curve fell below 165 mg. per hundred cubic centimeters 
in one-half or one hour after the ingestion of the glu- 
cose and no sugar was found in the urine at this level. 
Potential diabetes was diagnosed when the subject had 
a blood sugar concentration of approximately 165 mg. 
jier hundred cubic centimeters in one-half or one hour 
and some or all of the urine specimens contained sugar 
after the inge.stion of the glucose. Diabetes was diag- 
nosed when the blood sugar concentration exceeded a 
level of 170 mg. in one-half or one hour and some 
or all of the urine specimens contained sugar after 
the ingestion of the glucose, even though the fasting 
blood sugar wa.s normal, 130 mg. or less, and the 
fasting urine was sugar free. No doubt some of these 
are borderline cases. 

I think it is best and safer to consider persons with 
peaks in blood sugar curves of 165 mg. with sugar 


in the urine as potentially diabetic even though there 
are no symptoms. Overlooking these cases would be 
much like overlooking cases of minimal tuberculosis 
found on routine x-ray examinations of the chest in 
persons without symptoms. 

' INCIDENCE OF DIABETES 

The results of the analysis of the sugar tolerance 
tests made in 479 selectees with glycosuria showed 
that 190 persons had normal blood sugar tolerance 
curv'cs, 38 were potentially diabetic and 251 (52 per 
cent) were diabetic according to Joslin’s criteria, wdth 
peaks in blood sugar curves exceeding 170 mg. If 
tlic criteria of others should be used, these figures 
would vary. If a blood sugar level above 180 mg. is 
used as the lower diagnostic limit there would be 202 
diabetics (42 per cent) and 87 potentially diabetic in 
this group of 479 cases. If, further, cases with normal 
fasting blood sugar and with maximum blood sugar 
of 180 to 200 mg. in which the two hour blood sugar 
was under 120 mg. were excluded, the diabetic group 
would be reduced to 158 cases (33 per cent), and the 
potential and borderline cases would be increased to 
131 cases in this group of 479 cases. 

NORMAL CURVES 

With the available data of the 190 normal sugar 
tolerance curves it was pos.sible to study 114 of these 
in relation to glycosuria during the tests. Of these 114 
cases 69 showed no glycosuria during the sugar toler- 
ance tests, whereas 45 showed sugar in some 
or all of the urine .specimens during the tests, and the 
peak of the blood sugar curves %vas usually less than 
140 or ISO mg. In the normal curves the fasting 
blood sugar was 65 to 1 30 mg. ; the two hour blood 
sugar was 60 to 75 mg. in 34 cases. 80 to 115 mg. in 
146 cases, and 120 to 140 mg. in 8 cases. 

DIABETIC CURVES 

In 212 of the 251 cases of diabetes the fasting 
blood sugar was normal and most of the fasting urine 
specimens were sugar free. The fasting blood was 80 
to 1.30 mg. The peak of the blood sugar curve rose to 
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levels above 170 mg. to as much as 385 mg. in one-half 
or one hour after the ingestion of glucose and some 
or all of the postprandial urine specimens contained 
sugar. 

The two hour blood sugar levels ranged from 80 
to 225 mg. If one would judge this group of diabetic 
patients by the fasting urine and blood sugar findings, 
a diagnosis of diabetes would not be made. Typical 
sugar tolerance curves of the diabetics are given in 
Charts 2 and 2a. The diagnosis of potential diabetes 
was made in 38 cases in wliich the peak of the sugar 
tolerance was 165 mg. There was a considerable 



Chart 2.-A, Characteristic Results in Mild, Moderate and 
Severe Diabetes Mellitus at Hourly Periods after the 
Ingestion of 100 Gm, of Gl-tcose. 

amount of sugar in the urine in these cases which is 
hard to explain on another basis. They should be 
classed, at least, as potential or incipient cases and 
treated as such until proved otherwise. 

The degrees of glj'cosuria during the sugar tolerance 
tests usually ranged between 2 plus and 3 plus in all 
the diabetic and potential cases. There was an appre- 
ciable number with sugar 1 plus and comparatively 
few cases with sugar 4 plus in the urine during the 
tests. 

There were only 39 cases in which the abnormal 
fasting blood sugar levels ranged from 135 to 365 mg. 
with fasting glycosuria. Of these, the maximum levels 
varied from 200 to 544 mg. per hundred cubic centi- 
meters in one-half or one hour after the ingestion of 
the glucose, and the two hour blood sugar levels ranged 
from 120 to 500 mg. per hundred cubic centimeters. 

The amount of glycosuria found on the routine ex- 
aminations did not indicate always the severity of 
the diabetes because there were cases of urine sugar 
1 plus giving blood sugar curves of moderately severe 
diabetes and cases of sugar 3 or 4 plus giving curves 
of mild diabetes. 

FAMILY HISTORY AND NATIONALITY 

There are several factors which should be taken 
into consideration in attempting to interpret some of 
the borderline sugar tolerance curves such as thyTOid 


disease, use of thyroid extract, infections, liver disease, 
family history, and nationality. Two of these which 
f wish to comment on particularly are the family his- 
tory of diabetes and the nationality. 

Certainly, if a person had a borderline sugar toler- 
ance curve and he gave a strong family history of 
diabetes, no doubt this would cast more suspicion on 
this curve as being diabetic. It was found that 43.7 
I)er cent of those who knew they had diabetes or gly- 
cosuria gave a family historj- of diabetes compared 
with 5.2 per cent of family histories of diabetes in 
the non diabetics. 

In addition there are certain nationalities in whom 
the frequency of glycosuria and diabetes is much more 
common than others. There, too, in the borderline 
cases of sugar tolerance tests, the interpretation of 
the results would be somewhat affected by the na- 
tionality' of the individual. 

In the selectees it was of unusual interest to study 
the various individuals according to their nationality 
and the incidence of the glycosuria and diabetes. It 
has been proverbial that the Jews have the largest 
incidence of diabetes. This is not true here because 
their incidence in the diabetes group was the same as 
in the controls. It was found, for e.xamp1e, that the 
French-Canadians, the Irish, and the English had the 
highest incidence of glycosuria and diabetes. This is 
strongly illustrated in Table 1. 

TABLE I 

Ineidenee of Nationality in 332 Diabetics, of Whom 222 
Wer« Newly Discovered 




222 

Control 



Newly 

G'oup 


332 

Foun*i 

7350 


Diabetic 

Diabetic 

Selectees 


Fer Cent 

Per Cent 

Per Cen' 

Nationality 

of Cases 

of Cases 

of Cases 

Canadian -Pren ch 

IS. 4 

17.1 

9 

Irish 

22.3 

21.3 

11 

Old American 

13.3 

14.0 

45 

Italian 

0.0 

7.2 

10 

Kni?Iish 

11. .i 

11.3 

5 

Jewisli 

3.S 

4.1 

r, 

Portu{ uese 

C.G 

7 . 7 

5 

Other JCationnlitlcs 

15.3 

14.3 

9 


RExMAL GLYCOSURIA 


The sugar tolerance test is a most important asset 
in the diagnosis of renal glycosuria. In our first study 
(6) of gly'cosuria in selectees we found that 33 cases 
of renal glycosuria as determined by' sugar tolerance 
tesL occurred in 367 eases of Mellituria, Renal glyco- 
suria has been regarded as a rare disease, but I feel 
that if more sugar tolerance tests were made, renal 
glycosuria would be found to he more frequent than 
has been in the past. Renal glycosuria is a benign condi- 
tion in which there is an excretion of glucose in the ur- 
ine, in the presence of a normal blood sugar. The renal 
threshold for sugar varies with individuals. Some 
restric- the diagnosis of renal gly'cosuria to conditions 
in which the renal threshold is extremely' low, as indi- 
cated by the fact that all specimens of urine, even with 
a blood sugar of 70 nig., examined contain sugar. 
Others ho'vcver, have slightly less strict criteria for 
this diagnosis and may use 80, 90, 100 mg. or more 
of blood sugar as the threshold for sugar. 
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cases and C 9 cases. 


Possibly our criteria were less strict than some of 
the others. However, it is imjiortant to recognize renal 
glycosuria, because diabetic treatment is unnecessary 
in these cases and it is possible that the restriction of 
carbohydrate may be even harmful, particularly in 
those thin, underweight persons with this condition. 

Renal glycosuria appeared predominately in the 
younger persons as illustrated in Table 2. 

TABLE 11 

Ages of Thirty-three Patients with Renal Glycosuria 

Age, Years Number of Cases 

20-21. " 17 

20-29 0 

31-34 3 

38-44 7 

The average weight of these individuals was nor- 
mal or sub normal except in two cases as shown in 
Table 3. There were no symptoms referable to this 
disease. 

TABLE III 

Status of Weight of Thirty-three Persons with Renal 
Glycosuria 

Number of Cases Weight According to Height & Age 

7 2 7 to 14 ttound.s underwelBhl 

7> 22 to 33 ijounds undorweifthl 

74 Normal weisht 

2 43 to 04 pounds overweight 

OTHER F.ACTORS INFLUENCING THE . 
TOLERANCE CURVE 

The sugar tolerance may be influenced by certain 


other factors, such as previous diet. With normal in- 
dividuals who have either been starved or kept on a 
low carbohydrate diet or a diet high in fat, a diabetic 
curve may be obtained after the inge.stion of the dex- 
trose. If the same individual is placed on a higher 
carbohydrate diet he will he found to have a normal 
tolerance curve at a later date. 

Some advise that at least three days elapse before 
a te.st is done and that a diet with at least 250 grams 
of carbohydrate, eighty grams of protein, and calories 
sufiicient for maintenance, be used. It has been noted 
that if doses of dextrose are given to normal individ- 
uals on successive daj's the rise of the blood sugar 
curve becomes less marked as the days go by; or if 
on the same day. successive doses of glucose are given 
the second curve reaches its peak at a lower level than 
the first and the third lower than the second, etc. A 
common e.xplanation for these findings is that the car- 
bohydrate stimulates the pancreas so as to produce 
more insulin. 

PREVIOUS USE OF INSULIN 

I’lie previous use of insulin may cause a temporary 
loss of tolerance for carbohydrate. I (7) studied the 
sugar tolerance in a group of normal thin persons 
made to gain weight with insulin. The sugar tolerance 
tests were made before, during, and after the period 
with insulin treatent. 

In a certain number of these people the curves for 
the blood sugar were normal either before or after 
the use of insulin, but during the period of treatment 
with insulin they had developed a considerable increase 
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in tlie concentration of the blood sugar in one-half or 
one hour after the ingestion of the dextrose and this 
was associated with gl 3 'Cosuria which usually appeared 
in one or two hours. This is shown in Chart 4. 

The cause for this temporaiy decrease in tolerance 
may he due to a temporary suppression of the pancre- 
atic function due to a rested pancreas or an inhibition 
of the normal islet secretion in compensation for the 
excessive amounts of insulin present following its 
injection. 

PHYSICAL INACTIVITY 

There have been a number of conditions which 
have been said to be a factor in diminishing sugar tol- 
erance. Conditions such as age; diseases such as tu- 
berculosis, hyjjcrtension, nephritis, arthritis, neuro- 
logical diseases and blindness, etc. 

There appears to me one factor that is common to 
'most of these diseases, and that is physical inactivity 
or diminished activity. It has been recognized that 
exercise increases the utilization of dextrose. In con- 
trast, there has been little or no work to show the 
effect of physical inactivity or effect of prolonged bed 
rest on the carbolydrate metabolism in non diabetic 
persons, 

I (S) studied this problem by observing whether 
the carbohydrate metabolism was disturbed in a group 
of non diabetic patients who had been confined to bed 
for relatively long periods of time. There were seventy 
consecutive non diabetic patients whose weights were 
normal or slightly below normal and whose ages ran- 
ged from 18 to 92 years. The patients were on a rou- 
tine house diet consisting of 250 Gm, of carbohydrate, 

70 of protein, and 75 Gm. of fat. The patients had 
such diseases as tuberculosis, progressive muscular 
dystrophy, hemiplegia, multiple sclerosis, arthritis, hy- 
pertension, gout, cardiacs, Parkinson’s Disease, am- 
putation of both legs, fracture of hips or legs, etc. 
Practically all of these patients had been confined to 
bed for considerable ix:riods of time before admit- 
tance to the hospital. 

Before the sugar tolerance tests were made, the 
patients had been confined to bed in the hospital from 
one month to eight years. When the diminished sugar 
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tolerance tests were found in these adults, it was 
thought that age might be a factor. Consequently, a 
group of 16 children w'hose ages ranged from 4 to 14 
years were studied also. Host of them were in casts 
or in traction. They had been confined to bed for 
periods ranging from 7 months to 14 years. They 
had such conditions as tuberculosis of the spine, 
coxavera, clubbed foot, old poliomyelitis, etc. 

RESULTS IN ADULTS 

In general, there is a diminished sugar tolerance in 
the patients who have been confined to bed for con- 
siderable periods of time. Of the seventy adults, 63 
had definitely diminished sugar tolerance curves. Typi- 
cal examples are shown in Chart 5. The fasting blood 
sugar ranged from 70 to 130 mg. in 100 cc. One hour 
after the ingestion of the dextrose the blood sugar 
rose to abnormal levels, the maximum being 364 mg. 
per cent. 

In all of these cases, the specimens of fasting urine 
contained no sugar. After the ingestion of the glucose, 
considerable amounts of sugar varying from 1 to 4 
plus were found in the urine. However, it was quite 
striking to find that frequently the urine was free from 
sugar, when simultaneous levels of the blood sugar 
were 200 or 250 mg. ■ Apparently, there is a high renal 
threshold for sugar in these cases. 

Of ten patients who have been confined to bed for 
long periods, the sugar tolerance tests were repeated 
after they had been ambulatory from two to six 
months. The blood sugar was found to be improved 
in some of these cases as illustrated in Chart 6. 

RESULTS IN CHILDREN 

The results of the sugar tolerance te.sts in sixteen 
inactive children were of unusual interest, because 
here too, the tolerance was diminished, particularly as 
compared with the results obtained in normally active 
children. However, the children’s sugar tolerance 
curve did not rise.as high as those of the adults. The 
examples of the sugar tolerance curves are given in 
Chart 7. 

The fasting levels of the blood sugar of the children 
ranged from 90 to 107 mg. The greatest rise in the 
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venous difference* •v\ere approximately 15 to 20 mg. 
In comparison, in tlie active adults after llie ingestion 
of dextrose, the arterio-venous difference was 10 to 
20 nig. at the peak of the blood sugar curves and 
ap])i ovimaleK 10 nig. in tlirce hours. 

In cliildrcn. the artcrif>-vcnons differences m blood 
sugar rvere similar to those in adults as illustrated 
in Cliart 8. In many of the patients nith diminished 
sugar tolerance, the arterio-venous <hffercnces were 
even greater than those ordinarily found in normal 
persons. This finding suggests that even though pa- 
tients are’ physically in.active their muscles utilirc sugar 
normally. Xo study' on the rate of lilood flow was 
made. This uonld be of interest 

It would appear that prolongc’d physical inactivity' 
aUnws the pancreas to rest and results in sugar tol- 
erance curves similar to those obt.ained when the pan- 
creas is put at rest after insulin adminis<mtion in the 
trcatineiit of non diabetic malnutrition or when 
animals or individuals are placed on a high fat 
diet. Under these conditions the pancreatic i.slcts 
are relieved of necessity for secreting insulin and 
the insulin content of the pancreas is reduced. Con- 
secjuently', the reaction of the islets of pancreas to 
stiimilatioii by dextrose hecomes less than normal. 
Fiirtlieniiore with physical inactivity there is not the 
demand for rapid storage and utilization of sugar 
that i'' present in active (icrsotis. and this results in 
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Icss clcnvmd on the pancruis, and ultimately in dimin- 
ished function of the pancreas. 

I believe tint the reports of various authors show- 
ing diminished sugar tolerance in patients with cer- 
tain diseases who have been ill for some time is not 
due to the disease in itself but rather due to the physical 
inactivity associattel with these chronic rhseases 
ft appears that the eiiminisbed sugar tolerance noted 
in older persons is due not to age, hut rather to the 
inactivity' associated with age and that if these pcople- 
werc normally active thur sugar tolerance would 
hkc-ly he normal^ I have done the sugar tolerance test 
in a iniinher of old active pcop'e with various dis- 
eases and found that tlieir sugar tolerance was normal, 

SL'.M.M \RV 

This jniier presents a study on sugar tolerance 
tests, inellirKls, and evaluation Tlie methods di-cus^cd 
arc the standard oral glucose tolerance test, the Exton- 
Rose Method, and the intravenous glucose tolerance 
tc-sts 

Criieria for the diagnosis of rliahetes melhtns, po- 
tential diahcles and rcrwl giveosiina are given as 
well as for normal blood sugar curves 
A discussion IS given of certain factors which may 
influence the sugar lolerane-e such as family history 
of diabetes, iwtionality. diet, mfeetions, previous use 
of insulin, nnd prolonged physical in.ictivity 
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Discussion of Dr, Harry Blotner’s Paper by Dr. Herman O, Mosenthal, 


New York City 


It Is a pko'-ure and .i I'.itlsfacHori to h.ate Jitard Dr 
Elotner s papfi The fact that the f'llnlcal Eorbtv of the 
Xea Yorl Dlilietes Assoei.ation has thnueht fit to dlscaiss 
this matter of the InUrprelatlon of suear loltrance ttsls 
dlsnlflcs this prohlem .a« one of >-erlous Imp'jrt which Is of 
Intel tst to all pnictltloner" of rncdiclnL and to Insurance 


companies > 

ror some time p.ist 1 hntr endeavored to determine hov. 
BUear tolerance tests t ould lie Improved for cTinIcat av>plt- 
callon --o as to make them more pr'cis" All eftorts In thli- 
regard accomplished little until Miss Earr> and I three 
jear.s ago began to ev.iluale the non-alucos' leducim: sub- 
stances as reported as part of the rolin-Wu proedurt. and 
also the arterio-venous E P difference 

What tests for sugar tolerance should one use This is 
the first prohlem propounded bv Dr Blotner. 

I am not in .accord with Dr. Blotncr-s or others ideas 
that this depends In a I.arge measure on ones 
experience with a given test This statement Is 
the f.a« Chart 1 shows, that the non-glucosc reducing 
subsuance that is the difference hetvrecn ^lues ob- 
tained for true venous B S and those 3 ]fiaed bv the 
Folm VVU method, are neither alivavs oi minor _vatucs 
nor constant The auanlltj, ordinarily suppo«ecr to. 

no higher than 3 0 mg. (according to some 
authorities no more than 20 mg) is exceeded “ 
40 per tent of glucose tolerance curves, yleldin- re ult 
which mav be misinterpreted to a serious degree 


Th€* arlt rJo-\ cnou-s Ti difTtroncfn in thr cxntrj- 

<nco of V 'ind rnj‘s'*ir ur< much f:reatcr 

th/in rn' ntinntf! h\ Di Ulotnrr Thi*; l8 probablj due 

to tin Tact that wo ha\e the lilfTorenc^ buu'^en 

thf true .irtrrial U S and thr tru<^ venous B B and not 
the difff ren'^r brtuern thf artfrlTl H 5^ and the IS 
jiricirti In thf I'olin-Wu nirlhod ‘’houn in Chart 2 in 
thr faMinpr i^tatf the. artrnal and the \rnou<; B S aP' 
proximatr nrh othrr \rr\ close uherra*? at the one- 
hour pcilod and iht tno-hour period the a»'t<rio-\onou‘^ 
F? S difference a\rr*»ftr« ihout 40 Wfx v^r 100 cc and 
mT.\ he preat as 300 mp Since the nbscr^ation*? in 
ChvUds 1 nnd 2 were made, come 60 further B S cunes 
hate hern crtrrlod out in norm'll persons and leriA the re- 
sults frfvtn Consequently ue i»ent\r for Oie determfn itjon 
of Ihr jiUKar tolerance the true \»"nou« B S should hf u^ed 
and the critriion uh/rh uf helfe\£. to hold for thJ<J purpose, 
would be fisting B 100 mg per 100 cc nr less, the 
height of th' B 'B, that Is In half to one hour 130 mc, 
and in two hours, lOO mg or less The renal threshold m 
glutpsc .as has beep stated bj Peters .and Van Pljke, Ho- 
mer Smith and hfe coUe-iguos, .end -Miss Earn and m'- 
self, c.an be judgeal corrcctlv onlv bv the arterial B P 
" Por''cIlnrc.il“pu'i poses ft must he recognized th.at the 
absorption of sugar from the Intestinal tract is P^rt o 
the radctlon we are testing so that In the practice of medP 
cine amr lor tlfe insurance examination, it would sec ^ 
preferable to the Intravenous method This is in agree 
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Non-Glucose Reducing Substances in 49 Glucose Tolerance Tests 



Individual charting of non-glucose reducing substances of 20 glucose tolerance 
curve.s in which one dctei'minatlon exceeded the accepted upper normal limit of 
30 mg. The heavy line is the average of non-gluco.se reducing substances of 23 
glucose tolerance curvo.s in which none of the determinations exceeded the accep- 
ted upper normal value of 30 mg. The variability of the non-gluco.se reducing sub- 
stance.s not only from ca.se to ca.se, but abo in succe.s.slve determinations in the 
same ca.se. is evident. 


ment with Dr. Blotncr’.s statements. 

In judging the standards for interpreting the normal .su- 
gar tolerance tost every one is agreed that the fasting 
13. .S. should be normal, that is, from 100 to 120 mg., what- 
ever test is used. The height to which the B. S. rises has 
been a controversial matter for interpretation. Dr. Blotner 
and Dr. Joslin's group in the past have laid great strc.ss 
upon this feature of the curve. The Exton-Bose one-hour 
te.st depends upon the same criterion. As far back as 1920, 
AfacLe.in of England said that a high curve, which he 
termed a "lag curve,” hut which was not prolonged, that 
is within normal llmlt.s within two hours, was not Indica- 
tive of a diminished sugar tolerance. In 1925 I expre.ssod 
the .same opinion and In some follow-up work experienced 
that a high curve alone wiis not diagnostic of diabetes but 
that every case of diabetes had a high as well as a pro- 
longed curve . This Is a conclusion regarding which I have 
.not had occasion to change my mind and am of the opin- 
ion, like a good many others, th.at every case of diabetes 
must have both a high and a prolonged curve, but that high 
curves alone do not constitute ,a reason for considering a 
sugar tolerance diminished. 

Recently R. D. I^awrcnco of England expressed the same 
opinion. He put forward the thesis that what I call high 
curveH and he called oxj'hyperglycemlo curves, were due 
to rapid absorption of glucose from the Intestine and were 
■not in themselves considered a .sign of lmp<aircd sugar tol- 
erance. Such Interpretation, of the high curve and, conse- 
quently, the unsatisfactory results yielded by the one-hour 
Exton-Bose test, have recently been accentuated by Lang- 


ner. The general opinion — which I share — appears to 
be th.at the value obtained at the end of two hours, next 
to the fasting B. S. level, is the most Important measure 
we have In reading B. S. curv'cs. For true venous B. S. 
this would be 100 mg. or less, for the Folln 'Wu method 
it hiis u.sually been set at 120, and for the arterial B, S. 
method .according to our experience, it would bo about 
140 mg. The lack of security one must feel in using the 
Folln AVu method or the arterial B. S. method for the 
determination of the B. S. value two hours after the ad- 
mini.stratlon of glucose has already been mentioned. The 
advantage especially for life insurance companies in using 
arterial B. S. determinations or the Folln AVu methods, is 
that they will certainly not miss any case of diabetes 
though they may diagnose some normal persons as hav- 
ing diabetes, which is a very sate method for them to 
pursue but excludes some individuals from the privilege 
of obtaining life insurance, who should have it. 

The unsuspected, high Incidence of diabetes as was so 
ably shown by Dr. Blotner, in his analysis of selecteeis, is 
remarkable. In 1931 Dr. Alice Paulsen stirveyed the cases 
of diabetes discharged from 24 hospitals in New York City, 
and found that of 1017 cases of diabetes treated in these 
Institutions, 318 (nineteen per cent) were diagnosed only 
.after admi.s.slon to the wards for treatment of some 
other ailment. AH these observations go far to show that 
our methods of dlagno.slng diabetes have been and are 
very far from .satisfactory and should be Improved upon. 

The interpretation of the significance of these unexpected 
glycosuria.^ apparently varies a great deal. Dr. Blotner 
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found in one of his series less than ten per cent incidence 
of renal glycosuria. Dr. Lawrence in his serie.s of 800 
case.s of glycosuria, in army personnel, found sixtj--five per 
cent of renal plyco.suria. In my own experience with cases 
of doubtful glycosuria, published In 1925, 1 found 22 
out of 37 cases, about sixty per cent, gave evidence of renal 
glyco.suria. It would seem to me that probably Dr. ElotnePs 
interpretation of the height of the curve as indicating dia- 
hetCF is the reason for these varying results. The impor- 
tance of obtaining arterial B, S. for the determination of the 
renal threshold to glucose is shown in Chart 3. Here it may 
be noted that the arterial B. S. may rise while the venous 
B. S. drops. This is shown in the half to one-hour period 
In the above two curves. Under these circumstance^ the In- 
terpretation of the renal threshold to glucose Is inaccurate 
when judged according to the venous E, S. It is probable 
that this phenomenon is responsible for the impression that 
the renal thre-shold to glucose i.s lower when the venous B. S- 
falls than at the onset of the curve when it rises. Judged 
according to the arterial B, S. the renal threshold to glu- 
cose is directly proportional to the arterial B. S. leveL.i 

Two cases of renal' glj-cosuria worihy of record because 
of their known long duration without progress into true 
diabete.s, are as follows; ^ 


J. G., male. Sugar found on life Insurance November, 
l!i22 when 15 years of age. Normal glucose tolerance curve; 
dlagno.<--ed as renal glycosuria. Cheeked in January, 1930 and 
in April, 1947, and the same condition found. Hence In 25 
years, there has been no change in the diagnosis; there 
have been no untoward sj-mptoms. 

J. R., male, age 50. Diagnosed a.s renal glycosuria in ISIS 
-by Dr. F. Gorham Brigham of Boston. Checked at Intervals, 
the last time by me in April, 1547, when he had a normal 
glucose tolerance curve .and exhibited gljcosuria with a low 
renal threshold. Duration 29 years without production of 
unton'ard symptoms or the development of diabetes. 

There Is some dispute as to whether the renal glycosuria 
may he acquired or whether ft is a congenital disturbance of 
th- function of the renal tuliules. .\t the present time I 
iMve four cases of diabetes which have developed a low 
renal thre.sbold, that is, they have acquired a renal glyco- 
suria In adddition to their diabetes. 

There was one case which e.stabllshed beyond doubt 
that renal glycosuria could he acquired for no anparent 
reason at the age of <!<;, and that in over five years subse- 
quehtly the condition per.=l.sted and did not change into 
or exhibit any signs of diabete.s meilltus. This patient, 
a physician, had for 20 years examined his urine about 
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CHART III 


DIVERgECT TREiroS OF ARTERIAL VEHOPS B.S. 



Arterial B»S» tiay riae while the renoua B.S» drops* This Is sho«a In the half 
to one hour period in the above two curves . Under these olrouaisttnoos the 
interpretation of the renal threshold to glucose ie inaoourate when judged 
according to the venous B.S* It is probable that this phenomenon Is responsible 
for the inpression that the renal threshold to glucose is lower when the venous 
B.S. falls than at the onset of the curve when it rises. Judged according to the 
arterial B.S. the renal threshold to glucose is directly proportional to the 
arterial B.S. level. 


every two weeks for the purpose of using his specimen 
as a normal control test while carrying out life Insurance 
examinations. At the end of this period glycosuria ap- 
peared. He proved to have constant traces of sugar in 
his urine with a blood susar of .120 mg. per 100 cc. and 
higher. He sub.seouently ate as his fancy dictated, in- 
cluding sugars, rive years later at the age of 71 he was 
feeling well and carr.vlng on the practice of medicine suc- 
cessfully. During these five years the glycosuria persisted 

CHART IV 


In traces but there have been none of the other accep- 
ted signs of diabetes mellitus. 

Miss Barry and I have been carrying out observations 
on normal persons and have found that in the old age 
group, contrary to our expectations, we have obtained 
normal glucose tolerance tests. The finding of Blotner 
that rest as carried out In a hospital patient, is produc- 
tive of a diminution in the sugar tolerance, accounts for 
the fact that so many observers have found sugar toler- 


rdiat does a GLUCOSE TOLERAlfCE TEST DETERrilBE? 



Two blood sugar ourvwi Illustrating two diffaront means of utilising B.S. 

In the right hand curve the arterio-venous B.S. difference ie marked point- 
ing to diffusion of sugar into the peripheral tissues. In the left hand 
ounra the arterio-venous B.S* difference is slight showing that the assimi- 
lation of sugar did not take place in the peripheral tissues but elsewhere 
(livert). Consequently there are at least two processes by which a normal 
B.S. ourvB may be aehiovod and there are possibly others* Which of such 
prooessoB are impaired when a diminished sugar tolerance occurs remains to 
be dotemined. 
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unco fllmlnlKlic-(l In tlif iiRf'd. In MIkh nari-y'.H (in<l my 
pxpcrlfnco thus far In older i)f-rHnns who arc up and 
about and active, wp h.-jve failed to note any diminution 
In the suA'ar loloj-anee thouR-h xorne time Ur. JJcrejj, 
under our ."upervlslon working on hospit.al patlent.a, did 
find Impaired euuar tolerance in the aRed, while at the 
eanie time lira. Hliort and .lohnson worklmr at the Life 
K-xteiiflon InKtIlulc (In aetlve perHon.s) failed to demon- 
strate any diminution of sURar tolerance in older people. 
The IlndlnRs of niotin.-r that .suR.ar tolerance testa must 
he carried out In p(,‘r.“on.s who arc active and not con- 
flneil to hospitals (ir institutions therefore should l>e borne 
in mind when Kiwnsf tolerance te.sla are cnrt'leil out. 

The mode of tin- dl.sposlllon of (;lueo.sc after absorption 
may lie. determined, to a ccrlaln extent, liy the simul- 
taneous dt'termliiatioii f)f true venou.s IS. .*3. and true ar- 
tCTlal fl. S. Chart 4 .domon.strate.s this. Two Wood suK.ar 


curves lIIu.-dratInR two different means of utllizInB IS. S. 
In the riplit hand curve the arterio-venous B. .S. difference 
is marked pointing to dlITu.slon of .susar Into the peri- 
pheral II.-.sue.,. In the left hand curve fhe arter/o-venou.-i 
IS. N. difference is sIlRht, showlnR that the ns.slmllatlon 
of sustar did not take idat-e In tiie peripheral tl.s.sue.M hut 
elsewhere (llvcr-'I. C<inKe.|uentIy tlu.-re are at 
least t«-o prores.st-.s by v.-hlch a normal B. .S. euri-e may 
he aclilevcd and there are i)0,vs|bly otliers. Which of 
such processe.s are Impaired wlien a dimlni.slied .suRar 
tolt-i-am-e occurs i-(-m;ilns to lie determined. 

From our extieri.-nce we believe tliat impaired sugar 
tolerance Is iiHUnlly nrrnniimnlftl by a deiiresslon of both 
of the.-e function.^, that is the assimilation of sugar by 
the pcriplieral tis-.sues .a.s well ns in the liver. The idea 
v.-udously expressed that cither the liver or the peri- 
ptif-ral tissues Is an exclusive factor In the type of IS. S. 
curve v.-oulii not seem to Iiold good. 


Discussion of the Paper by Harry Blotner, M.D., by Edgar W. Beckwith, M.D. 
Medical Director — Equitable Life Assurance Society 


When IJr. Slip-vin invited me to discuss Ur. Blotncr'a 
paper. I advised lilni tliat I -would ho pleased to do so, 
liut that my opinions would of nece.sslty he presented 
from the standptilnt of life insurance medicine. Tliercfore, 
I wisit to have it clearly understood tluit nij- npproaeh 
to this question Is not that of the clinician, Imt Is that of 
•a medical ofllcer of ,a life Insurance company. On the one 
Imnd, there are ccrtoln considerations whicli constitute 
common ground for both of us, but on the other band 
there are other considerations whicli are neces- 
sarily dllTcront since they arise from different concepts 
related to the problem of evaluating the significance of 
glycosuria. 

With your Indutgc-nce, liefore entering into a detailed 
discussion of the paper, I would like to iiaint a general 
background concerning liaslc differences of viewpoint. 
Fundamentally, we are .all doctors, and tliercfore sclentlfl- 
cnlly inclined, even tliougli, of necessity, our paths may 
somotime.s diverge: and, although -ive should not he on 
different side.s of a fence, at tlie .s,arao time, it is rea-son- 
able to examine the question olijeclively, and to .scrutinize 
the reasons underlying a different .appro.acli to the prob- 
lem. 

In a review of Ihls nature. I should like to compare 
the po.sltlori of the clinical specialist with that of a life 
insurance modic.al oiiicci-, and ai.so to comment on the 
pr.actice of companies in general, hut with cspecl.al re- 
ference to the procedure with which I naturally am most 
familiar, vlx: — that followed by my own company, the 
Equitable^ Life Assurance Society of the United States. 

The hllnlc.al specialist la u.siuilly confronted with a 
situation, in which the patient (often referred by a gen- 
eral practitioner who feels that ho has inadequate 
knowledge of a complicated problem) comes for con- 
sultation, either because he has symptons of diabetes, 
or, because during a routine health or life insurance ex- 
amination, glyco.suri.a h.as been discovered. The special- 
ist I.s c<alled upon to answer three questions; 1 — Has the 
patient diabetes? 2— It .so, c.an the severity of the disease 
be estimated? 3 — How succc.s.sfully can the condition be 
controlled by diet. Insulin, or other measures? Admit- 
tedly, the clinician is sometimes under pressure to fur- 
nish categorical answers to these questions with prompt- 
nes.s. The answer to the first question is not .always easy, 
because o.’ the various criteria proposed liy different ob- 
servers, which differences are so well exemplified in Dr. 
Blotner’s paper. Hoa-ever, in dealing -with the other two 
questions, the clinician usually has a reasonable amount 
of latitude in pursuing iy trial and error method. In 
answering the first basic question, he may express an 
opinion that the person is dialmtic, or non-diabetic, or 
he may. with entire honesty, hecjiuse of borderline find- 
ings, u'se the terms "pre-diahetlc” or “potcnti,al diabetic,” 
or other similar expressions tvhlch are in common use. 


hut which actually eon.ititute, at that jtineture, an .a<l- 
mi.s-iioti of Inalillity to make a positive tliagnosls. .Such 
an admission Is re.arlliy tinder.standalile in victv of the 
fnetor.s inherent in the disc-a.so it.self, nml hence the ob- 
vious fact that only the pa.s.sagc of time will supply the 
final ansiver. Furthermore, the ellnlel.an u.sually h.a.s the 
opportunity to observe his patient over a period of time, 
tind to rcvl.se his opinion at a later date, if the patient 
remaln.s under oliservntlon. 

On the other hand, a life Insurance medlrtil ollicer is 
in a quite different posIUon. since he is compelled to 
ea-nluate a risk expres.sed in terms of a certain amount 
' f money, and. in reaching l)l.s decision, he has to rely 
on data which nilglit well lie regarded by a clinician as 
meager. Admittedly, In llie .same way that the clinician 
has for his guidance his own experience and al.so pub- 
lished stntl.stlenl dni.a. the medical ollicer has the ben- 
efit of rerlaln crlterfia Iwj.sefi on the so-cnJletl "cxpcrl- 
en.ce" of hl.s own and other companies. Tlie “experi- 
ence" reflect.s the ultimate re.sults derived from having 
Insured many Indlvld-jnls with a .similar impairment 
over many preceding years. His decision Involves ei- 
ther aeceptaneo of fiic ri.ok at standard or substandard 
premium rates, or rejection of the risk. However, the 
Point which 1 wish to .stre.ss i.s that, once his decision 
has been made that the risk is acceptable on some basis, 
and Iicnce the company enters into a life time contract 
with the individual, he rarely has an opportunltj- to eval- 
uate the vnllditv of his original Judgment, except under 
the following circumstances; — 

1 — If the Indlvldutil applies for Insurtmco .at a later 
date, and. perforce, submits to a physical examination, 
and hence to a new evaluation of the problem of glyco- 
suria In his particular ca.se. 

2 — If tbe policy lap.ses for non-payment of the prem- 
ium, and the Insured applie.s for reinstatement, and 
hence i.s again examined. 

3 — If the policy matures as .a death cl.alm, and it comes 
to the attention of the medical officer, .assuming that 
he Is alive and employed. 

A fundamental dllTerence In the two ' approaches lies 
In the fact that the clinlcl.an deals primarily with the 
individual, and, even though his practice is large and he 
himself lives to .an advanced age, and he is succes.sful 
In obtaining later ob.servatlons on m.any patient-s, never- 
theless, his statistical data must almost necessarily be 
obtained from a relatively small group. On the other 
hand, an insurance company, by the very nature of the 
thcors' of Insurance, deals with the average results ob- 
tained from In.surlng large groups of people, and hence 
obvlou.sly cannot predict the outcome In a .single indi- 
vidual. Furthermore, tlie company continues to exist 
indefinitely, and also, with respect to insured lives, the 
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company knoWB tlio afjt- at death and the cause. Con- 
sidering the abo%'o lactor.s, it should bo readily under- 
stood, that, as medical offlcer-s tvo cannot Indulge In the 
u.se of such terms as "potential diabetic,” except as a 
matter of conver.sational convenience, but, on the con- 
ti'ary, tve must develop and apply a formula which en- 
ables us to select risks on a satl.sfactory basis regardless 
of the terminology employed. Admittedly, criteria change 
vilh advancing knowledge, and hence the formula must 
change, but the point which I wish to emphasize is that 
at till times we medical oiiicers must have a formula 
which takes into account the various factors involved 
in evaluating the insurance risk, and, in my own opin- 
ion, the glucose tolerance blood sugar test. Is the most 
valuiible single criterion according to our present day 
knowledge. 

Parenthetically, practically all comlJanies use a nu- 
merical rating system which permits credits tor favor- 
able factors and assesses debits for unfavorable factors, 
and such a system lends itself v.-ell to the application 
of a formula Involving credit.s find debits in dealing with 
glycosuria. 

I must admit, with some reluctance, that the variation 
in company practice, both with respect to obtaining data, 
and evaluating the risk, is probably quite comparable to 
the degree of variation among clinicians with respect to 
diagno.sls and treatment. This v.ariation is especially un- 
fortunate, because, as everyone knows who had dc.alt 
with statistic.s, homogeneity of the material under con- 
sideration is a most important consideration. 

Generally speaking, the practice of coiniianios is to 
issue relatively small amounts of insurance based on 
urln.ar.v findings alone, although the companies do require 
post prandial sjiecimens, and base their conclusions on 
the incidence and percentage of glucose found. This pro- 
cedure la primarily unsound in not detecting cases of 
renal glycosuria. Iml. on the other hand, frequently cases 
of renal glycosuria are aware of their condition, and are 
willing to prove it hy .submission to a tolerance test. 
Furthermore, If the applicant is rated or declined be- 
cause of urinary findings, lie consults a specialist. All 
companies draw the line at .some amount of insurance 
at rlslt, and above this amount tliey require a blood 
sugar determination of some sort. Some companies, al- 
most unbelievably, rely on a fa.sling blood sugar alone; 
others require some type of tolerance test, using from 
30 to 100 grams of glucose, but are interested only in 
the Lasting finding and a single other finding at the end 
of either one and one-half, two, or two and one-half 
hours. Still others, which to my mind are on the sound- 
est ground, require ,a more or less classical tolerance 
tc.st, with blood and urinarj- findings at intervals (a) 
Lasting, (b) one half hour, (c) one hour, (d) two hours, 
and rarely (e) tlirce Iiour.s. A further complication arises 
out of the fact that many companies, without adequate 
Homo Ofilco facilities, employ local laboratories and do 
not specify the technique to he employed, either ns to 
the .source of the blood or the cbemica! method em- 
ployed. The fallacious results obtained by employing sruch 
heterogeneous methods can well be Imagined after con- 
sidering the d.ata pre.sented by Jlosenthal about a year 
ago in his paper on "Evaluation of Blood Sugar Tests” 
and published in the "American Journal of Digestive Dis- 
oasc.s" in May 1946. 

I wisli to outline liriefly the procedure in my own com- 
pany, tile Equitalde I.ife Assurance Society, which was 
initiated In 1923, .at which time, we were jjr.actically pio- 
neers in the field of Insuring glycosurlcs, and which pro- 
cedure, with a few modifications is still In force. We ar- 
bitrarily require glucose tolerance blood sugar tests 
where the amount exceeds $10,000 at risk; we accept no 
tests performed by outside laboratories, and insist that 
sijeciniens be examined in our Home Otfice laboratorv; 
we use 75 grams of gluco.so. caplilary blood, and the Folin 
Allcro chemical method. The materia! Is obtained by the 
original examiner, and mailed to the Home Office in a 


specially i)repared box with vials for Iilood and urine 
containing proper pre.servative.s. AA’e obtain specimens 
(a) fasting, and at (b) one h.alf hour, (c) one hour, fd) 
two hour periods. Our method might bo criticized as to 
the amount of glucose employed and other matters of 
technique, but, at least, it has produced homogeneous data 
for .statistical purposes, which is a prime consideration In 
life insurance statistical studies. In arriving at an un- 
derwriting evaluation of the risli, our particular for- 
mula contemjilates almost exclusively the behavior of 
the blood sugar curve during the second hour. At the 
risk of repetition, I again emphasize tlie fact that, from 
our standpoint, there are three important factors: — 1 — 
The glucose- can bo readily administered and the test 
material obtained by any practitioner, even though not 
ver.sed in lalioratory skill, 2 — The material is all ex;un- 
ined in our own laboratory under standardized conditions. 

;> — The selection of the risk depends on a formula which 
Is an arldtrary device. However, even though the device 
is arbitrary, a study of our oivn mortality statistics in- 
volving 10.000 Insured live.s. and also a follow up study, 
which we conducted on 2200 Individuals (1800 rejected by 
us and 400 who refused the offers made), with informa- 
tion received on 94 per cent, has proven the soundnc.ss 
of our formula from the standpoint of insurance selection. 
No formula of this nature can be entirely jierfecf, and 
any formula may occasionally exclude a desirable risk, 
or include an undcslrabie one, but, in dealing with the 
general law of averages, our formula appears to have 
been Lair In its operation both with respect to the appli- 
cant and to the company, which, in a mutual company 
such as ours, means the other pollcyholcler.s. 

After this somewhat lengthy outline of the difference 
in our approach to this problem, 1 would like to express 
a few detailed comments on Dr, Blotner's admirable pa- 
per. In a very general way, I agree that the combination 
of "marked glycosuria and considerably elevated blood 
sugar" justifies a diagnosis of diabetes, even though the 
terms employed arc relative. However, it seems to 
me that no physician .should be satisfied with a .sMngle 
observation of this nature, except under emergency clr- 
cumstanee.s, and it should he almost mandatory to per- 
form a tolerance test at least once before making a 
definite diagnosis. As Wilder has jjointed out, if a clear 
cut diagnosis has been once established hy a tolerance 
test, observations of fasting blood sugar findings are 
adequate and valuable in evaluating control and progress. 
The value of a tolerance test is, of course, obvious in 
rcgregallng the not uncommon eases of renal gl.voo.surja. 
Parenthetically, I would remark, with reference to iiar- 
tlcular criteria, that we have a few individuals whom 
we insured at standard rates about 20 years ago, based 
on the opinion of eminent speciali.sts at that time that 
they were renal glycosurlc.s. who subsequentiy demon- 
strated that they were true diabetics. I agree with the, 
.author tiiat tolerance tests should be done under con- 
trolled conditions, and 1 may add that a highly desirable 
goal would he a standardized technical procedure to he ob- 
served by all concerned. Dr. Blotner expresses his opin- 
ion that the .safest criteria in interpretation are a com- 
bination of the peak and rate of fail of the curve. He 
refers to the somewhat varialile criteria laid down by 
various observers, and probably the most .stringent are 
those .defined by .loslin. Hence, it Is with .some under- 
.standable temerity, in speaking of our I-Jquitahle Life 
practice, that I make a statement which may seem un- 
orthodox to my clinical brethren, and that is:— -that we 
are not too gre:itly concerned about the fasting blood 
finding unless it exceed.s 130, nor are we greatly con- 
cerned about a peak unles.s it exceeds 250 at the end of 
one hour. These criteria are quite different from those 
laid down hy many clinicians, but our principal intere.st 
lies in the rate of delay of the curve during the .second 
hour, because in our experience in selecting risks this 
appear.s to have been a -satisfactory method of Judging 
the ability of the pancreas to mobilize insulin. In my 
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own exporlence, however, during: (ho past ic years of 
personal scrutiny of many of these cases. I have observed 
that IL is very uncommon to see a ease which either ex- 
eeed.s l.tij fasting:, or 250 at the end of one hour, which 
does not, at iiie .same time, sliow a markedly delayed 
fall dvring tlic .second hour and hence la not ln.sur,ahle 
under our rules. On the other hand, it might ho sorprls- 
Ing: to you to .see the number of cases that show a, fasting 
finding of !10-]20, and a pe.ak as liigh as 230, but which 
at the .same time fall rapidl.v In the second hour to a 
point below 140. In the parlance of the present day, this 
might ho regarded ns delayed mobilization of insulin, hut, at 
any rate, for our purpo.se.s, and in applying, our formula, 
rcgardle.s.s of the peak, we conahlor a curve which renchoH 
140 or below at the end of ilio second hour as either 
"normal” or ''equivocal." Tlie difference between llie two 
latter terms l.s determined by the rapidity of fall, and. the 
more rapid the fall, tlie greater the credit gninted in 
our evaluation, 1 was interested in the outhoi'’s comment 
on the well known fact that restrietlon of diet for some 
days preceding the te.st may give rise to fallaelno.s re- 
sults. AVf oeen.slonnlly ,«ee ca.aes In wlilch we have 
knowledge of previous tolerance tesLs performed over a 
period of several year.s, and In wlilch Ihe current te.sl 
is definitely le.ss favorable. Under these circumst.ances, 
the question arises as In whether the person’s condition 
is actually deteriorating, or whether, being Ignorant of 
the real eUTect of dietar.v restriction, the person has .it- 
tcmiited to preiiare hlm.self for the test by limiting his 
carbohydrate intake for several days, thus producing a 
re.sult which l.s notuall.v to Ida dkaadvantage. 

lieferrlng to t.vpc.a of test.s, I hellevo that the .standard 
tost with oral admlnkstratlon of one dose of gIuco.se Is 
the mo.si aatiafaetory. The Kxton-Uose, two dose, one 
hour test should have certain advantages from a "busi- 
ness” standpoint because of the les.ser period of time 
required. However, this to.st Is rarolv used by an.v of 
the conipanIe.s,' perhaps heeauso of the f.aet that It has 
never attained widespread us.igc, and consequently the 
volume at atiUliitIcal tnritcrlnl obtained (corn observations 
by this method is rather meager. However, this is only 
surmise on mv part. As far ns I know, the Intravenous 
glucose tc.st has never been used by the companies for 
the ba.sic reason that we are precluded from doing any 
type of tc.st which involves any possible hazard to the 
individual, such .as any intravenous adminl.stratlon, cysto- 
scopy, spinal puncture, etc. — the principle being that 
the individual might .allege that he had been harmed by 
the procedure and a suit for damages might result. 

The results of studies made In selectees are in- 
deed of great interest, especially because of the 
largo size of the group under observation. Obviously, 
the amount of effort expended In performing tlie tests 
and In evaluating the rc.sults .statistically must have 
been very great, and Dr. Dlotner Is to be complimented 
for a very commendalde piece of work. Judged by the 


Lqullnl.le Life’s experience, the criteria seem to mo 
somowliat stringent, but I thoroughly agree with him 
that routine urine tests among the general population 
would he highly desirable, .and should result In the dis- 
covery of hitherto unsuspected nise.s of diabetes. In life 
Insurance practice, not Infrequently, wo observe cases In 
which the first Intimation which tlic applicant gains 
that his condition Is not normal arises from the results 
of the medical examination made In connection with his 
insur.anee niijillcnllon. To the best of my knowledge, no 
studies have been made by the companies as to the effect 
of nationality, hut the Infiuertco of family history has 
long Iieen regarded ns a potent factor. I know of one 
company that requires a tolerance tc.st In all appllcanW 
shovving a certain degree of ovenvolght and with a his- 
tory ol dlahotos in parents or slIdlngK. 

tVltli vefereneo to renal Rlyco.surla, our criteria con- 
template a curve wliieh does not rI.«o above 140, remaln.s 
below a chart line drawn from 140 to 125 during the 
-second hour, with positive urlnarj' findings in all specl- 
njcns, except the fasting one, which may or may not be 
positive. The tolerance tost Is of Importance in clinical 
Practice to discover these ca.ses, and hence demonstrates 
the fact that no treatment Is necessary, and, by the same 
token, tlic lest l.s of Importance In In.surance practice, 
because otherwise the npifilcant might be unjustifiably 
either declined or charged an unwarranted extra premium. 

1 am not in u p.isltlon to comment on the aulhor'.s 
interesting remarks concerning the effects on tolerance 
produced by diminished tihyslcal activity associated p-itb 
variou.s clironic diseases, or ace, liccjiusc of tlie obvious 
fact that persons In this category are not applicants 
for life In.surance. 

I do not wl.sli to seem too critical, but the conclusions 
drawn from the Investigation of the arterio-venous dtl- 
fercnccs In this group may bo of dubious validity, be- 
cause a comparison Is made with the figures generally 
accepted as l)elng correct in a so-called active group. 
The fallacy In this procedure, as \vcll demonstrated by 
ilo.sentbnl in the paper previously referred to, and in 
wlitcli be .showed th:it. In ,a .series of 200 oonsecutivc de- 
termlnntions. (admittedly jnostly in diabetics but with 
.some normals included) over one third showed a differ- 
ence in excess of the usually stated figure of 20 mg. 

Jn conclusion, may I again stress the fact that, while 
some of my comments may seem unorthodox to you as 
clinicians, tliey have been offered by me in my capacity 
!i« a medical officer of one of the largest Insurance com- 
panlc.s, and that the utilization of our criteria has been 
successful n.s a means of selecting risks among a large 
number of glycosurlcs wltb, what we believe to be, a 
maximum degree of fairness to all concerned. I wish to 
compliment Dr. Blotnor on having made a valuable con- 
tribution to tlio literature, and also to express my opinion 
that all of us should strive to utilize standardised pro- 
cedures in order that tlie conclusions drawn from our 
observations may have the greato.st statistical validity. 


The Eye In Diabetes 

By 

IS.'\DORE GIVNER, M.D. 

NEW YORK. N. Y. 


T he proper emphasis on visual disUtr- 

[taiices occurring in patients ivitJi diabetes mef- 
litus has frequently been given. Many ivri ter. s have 
stre.s.sed the trtinsitory changes in refraction dependent 
upon changes in the index of refraction of the crys- 
talline lens initiated by changes in the sodium chloride 
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confent of the aqueous and osmotic interplay follow- 
ing blood sugar shifts. Others have spolcen of the 
fact that retrobulbar neuritis is more common in the 
diabetic than the non-diabetic. Cataract has been 
shown to he no more frequent in the diabetic than the 
non-diahetic and that onl}’ the juvenile patient with 
stihcapstilar ojiacifications can be said to have a true 
diabetic cataract. Finally the inroads of retinopathy 
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on vision througli hemorrhages, waxy exudates and 
complicating vitreous hemorrhages ivith its sequelae 
retinitis proliferans and detached retina have been suf- 
ficiently spoken of in both ophthalmological literature 
as well as that dealing primarily with . internal medi- 
cine to make the average medical man conversant 
with the above pathology. 

The purpose of this paper is rather to stress the 
interpretation of the eye findings in terms of gen- 
eral mechanisms acting in diabetes and to point out 
the pathogenesis of diabetic retinopathy as it is re- 
garded today.' 

The earliest sign found in the retina in diabetes 
is retinal venous dilation. Mylius (1) in <1937 was 
one of the first to call attention to the fact that this 
venous stasis in the finest capillar)'' network with 
consequent nutritional changes was fundamental in the 
development of diabetic retinopathy. In this country 
Agatston (2) was likewise an early proponent of this 
tlieory and demonstrated in more advanced cases his- 
tological evidence to back his contention. 

This sign however is somewliat equivocal. The 
first unquestionable sign to appear is pin-point 
liemorrhages in the macular region or at least the 
posterior pole of the eye. Ballantyne (3) has shown 
that many of these are minute globular aneurysmal 
dilations of the c.apillaries. Anatomically Quain (4) 
lias shown that the retinal arteries lie in the nerve 
fibre layer and give off twigs which form two capil- 
lary networks, one the fibre and ganglion cell layer, 
the second in the inner nuclear layer. These are 
connected by intervening capillaries, the inner net- 
work is connected with the arteries and the outer, 
the veins. The aneurysmal dilations of Ballantyne 
arc distentions of the capillaries which form the link 
between the precapillaries on the arterial side and 
those on the venous side. Histologically the endo- 
thelial cells of the capillaries are filled with fatty 
granules and probably dilate from the venous stasis 
.acting on the diseased capillaries. The majority of 
the ])in-point spots seen however are true hemorr- 
hages occurring in the inner nuclear layer. 

That these hemorrhages may occur without any 
evidence of artcrio-scicrosis that is discernible with 
the ophthalmoscope is best attested to by the findings 
in the young diabetics. This past summer a survey 
of 127 juvenile diabetics was undertaken at Camp 
NT DA. Three patients aged 12, 15 and 15 had had 
diabetes 8. 11, and 9 years respectively and each 
showed pin-point hemorrhages and venous dilation 
with no arterial changes. In no case were exudates 
seen which suggests that hemorrhages precede the 
appearance of the waxy exudates. These hemorr- 
hages may appear and disappear as do occasionally 
the exudates. The latter are dependent upon nu- 
tritional changes and appear in its early phase as 
pin-point lesions as do the hemorrhages. Ballantyne 
believes some of these are due to thrombosis of the 
earlier aneurymal dilations. The majority are prob- 
ably not and are secondary to the capillary changes 
nutritionally and seen characteristically in the outer 
plexiform layer. I have frequently .seen such exu- 
dates in the non-diabetic eye in cases where an oedema 


secondary to an inllammatory focus or a closed ves- 
sel had caused an interference with retinal nutrition. 
In both types of cases such exudates absorb gradu- 
ally leaving no evidence of their presence. These 
exudates in diabetes may coalesce and form larger 
waxy exudates, but do not take on the star shaped 
configuration one sees in albuminuric retinitis (fig. 1). 



Fig. 1 — Massive waxy exudates In the macula region 
in a di.abctic with retinal arteriosclerosis. 

Studies are now being carried out histochemically to 
determine the nature of the fats deposited whether 
they are phospholipins or the like, 

1'hi.s picture constitutes the early characteristic pic- 
ture of diabetic retinopathy. In regard the frequent 
association of retinal arterio sclerosis, it is well known 
and recognized that diabetes leads to early premature 
artcrio-scicrosis and with its advent other findings 
arc added. In about 5 per cent of cases marked phle- 
bo.sclcrosis is the outstanding pathology (fig. 2). 



r’fe- 2 — JIarked retinal phlebosclerosis in a diabetic 
of 17 years duration. 


Wagener has pointed out his so-called mixed hemorr- 
hagic retinitis in which the superficial flame shaped 
hemorrhage predominates the picture. This type he 
believes is dependent on vascular and renal shange. 

What brings about this early dilation of the ter- 
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niinul vessel units? Some s:iy it is the liyiierglyceniiu 
itself as dinmpioiieil hy Graefc, who .slate-, (hat with- 
out increase in hlood mioar no si^n of diahetes would 
occur. Others lielievc it is the intermediate iirr«hirl 
of nietahol'.c chanj^e dcjx'iident njwn impaired protein 
metaholisin, hypercholesterolemia and liver <Iysfnnc- 
tion. More recently Priscilla White (5) called atten- 
tion to Smith and Smith's (6) work with menolo.xin 
and stifjftcsted a like toxin aetioK in diahele.s as a 
vas.nlar poi.son. in res,'ard ca])iliary fra},'ility, one 
factor stands out of the case.S reported hy Mallery 
(7) and my own series and that is, that those with 
dinhelic retinojrathy .shtnv a much hijjher percentaf'C 
of low capillary fragility than those that do not. 
Nothing more definite can he .said as ca.ses will he 
found in which marked diabetic retinopathy occnns 
and normal capillary fragility is present and cases 
with low cnitilfary fmgility and no retinal pathology. 
Certainly one wotdd not venture to ,s;iy that N'ita- 
niin P ill any present available form is the answer 
ns I have seen cases where the capillary fragility 
was worse after two and three months treatment than 
before and cases where retinal liernorrhage wcurred 
in .sj)ite of the administration of lintin. 

Unfortunately at this time the question of the pri- 
mary cause of the tenuinal vo.ssel ililaiion enunot he 
an.swered with finality hut it i.s ohviousK’ important 
not to rest the <|uestion in the lap of heredity. One 
.should try to find factors which can at least he st.ayed 
from contimiing’ this destructive process. Kahinowich 
slated here recently that the retinal changes may he 
forestalled hy better dietary control. 1 trust he is 
right and that education may he of primary imjior- 
taiicc. 

Waite and Heethani fS) observed that the deep 
retinal hcmon'hage.s multiply with age and the con- 
tinued duration of diahetes hut .sliowcd no obvious 
correlation with .sclerosis of retinal vosseks, vascular 
Iiyiicrtension or renal disorders. How docs one cor- 
relate these .statement.s with equally authoritative 
ones that “the retinopathy of diahetes manifested hy 
a few punctate hemorrhage.s unqualifiedly nna.ssociated 
with pathology other than glycosuria i.s so ([uc.stion- 
ahlc an entity that we jirefer to leave it in the realm 
of hypothesis at present.” ft is po.ssilile the discrep- 
ancy comes ahont hy lack of definition of diabetic 
retinopathy pins a ciifTerence of (lie type of cases 
examined. To clarify and attempt a harmonization of 
tenninology the following- cla.ssification is suggested, 
not us a final one or an all inclusive one hnt as a 
start towards a more .satisfactory nomenclature. 

HEMORRl-IAGES 

I. Deei) ( Punctate'' 

A. Dilation and increased permeability of the c.apil- 

larics, prccapillary arterioles and post-capillary 

venules (Ricker’s Pre-stasis) 

B. Capillary sclerosis (Agat.ston) 

C. Capillary micro-aneurysms (Ballantyne) 

II. Superficial 

A. Flame shaped predominating (Wagencr) 

B. Lake shaped and prc-retinal (Braun and Gr.ay) 


These are associated with artcrio-sclerosis 
Hi, Vitreous hemorrhage 

A. Venous'; Retinal evidence of Phicljo-.scicrosis 

B. New formed re.-.-els (Retinitis /Volf/erans) 

IfXUD/VrFS 

1. Deep 

(Punctate) Waxy 

A. Deficient o.xygenation due to cipillary 
.s'elero.-,is 

B. 'I’hromhosed niicroanctirysiu 

C. Fnd result of ahsorhing oedema 
ll-arge) Wnxy 

Deficient o.vygenalion due to arteriolar 
sclerosis 

B. Hyah’nizatioii of Hemorriiage (Waite) 

C. Coalesced Punctate f Braun and Cray) 

Jl. Sii|H.’rfidal 

(tlcdeina ) Increased capillary [leriiK-ability 
t K’irker's Perisiasis ) 

Cotton-\\'<«iI e.vurlates 

A. .Associated with Jfiqierlension fir Nephritis 

Ik .\ngiospn.stic Diathesis in a Diahetic 

('. Hypnproiciiicmin 

D. Due to Toxic Focus (W'agencr) 

-A few worfls slioiilfl he .said for flic inchis'ion of 
capillary sc'ero.-.i-- in (Jroup I under hemorrhage.s. 
'1 his finding is placed with iiuiictatc liemorrhagcs to 
sliow that jitmclate hemorrhage.s can he on n basis 
of 'clerosis even though I do not hclieve thi^ is the 
ha<is in ilio'-e tviscs in which no visible retinal arterial 
pathology is present, and also to leave n sp,acc for 
such a rime a.s that when cafiillary fragility can he 
put on a iiathologieal li.T-is, 

In regard cotton-wool exudates, one sliould empha- 
size the fact that it is not a part of the clas.sdcnl pic- 
ture of fliaheiic retinopathy hut dependent njion added 
pathology- as listed in the classification. Waite and 
neethani found .aO per cent of the cases with cotton- 
n'oo) e.\■UfIatc^ to have N.P.X'. above normal. 

I'or a better correlation of geiieml and loc,nl find- 
ings use of the following sheet on the chart of every 
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diabetic patient is proposed, insisting that every dia- 
betic patient have a complete eye examination and no 
diabetic fundus be considered negative unless' it is 
studied under a mydriatic. 

. Duration of the disease is important for as^ Dolger 
(6) stated in a study of 200 patients below 50 years 
of age followed for 25 years none escaped without 
retinal hemorrhages and a hypertension in varying 
degrees. In another communication he again noted 
that 50 per cent of patients having retinal hemorr- 
hages will have albumin in the urine. These findings 
stress the significance of the retinal findings and war- 
rant further observation along these lines. 

The reason for including E. C. G. would be to sub- 
stantiate a claim made that “every patient 40-50 with 
marked retinal disturbance showed electro-oirdiogra- 
phic evidence of myo-cardial degeneration" (10). 
Cholesterol is included as a sign of control bearing in 
mind also Joslin's observation tliat a low chole.sterol 
has not a good prognostic import. It is quite pos- 
sible with the above factors tabulated by the same 
ob.servers when that can be done, valuable informa- 
tion for further .statistical deduction will be had, 

A word on the use of the .slit-lamp in the study 
of the diabetic patient is in order. I have omitted 
arcus senilis which occurs in 39 per cent of diabetics, 
the same percentage as the non-diabetics. Likewise no 
space has been left for pigmentation on the po.sterior 
surface of the cornea which occurs more tlian twice 
as often in the diabetic due to the facile release of 
pigment from the epithelium of the iris probably de- 
pendent upon the deposits of glycogen in this layer 
of the iris. In the study of the pupil by transiliumina- 
ted light played from the lens such depigmentation 
might be observed and recorded. 

Attention is called to a better study of the conjunc- 
tival vessels in the diabetic, an examination that is not 
routinely done even by oi)hthalmologists. Recently a 
rare observation was made on a patient with retinal 
phlebosclcrosis associated with a diabetes of 17 years 
duration in that the aqueous vein showed phleboscler- 
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osis, Ascher, who has made ophthalmologists cogni- 
zant of the presence of aqueous veins, in a personal 
communication wrote he had never seen a like occur- 
rence. Ruedemann (11) and others have studied and 
photographed changes in the conjunctival vessels in 
various vascular diseases. In regard the plica, here 
one can observe the capillaries and study them under 
at least a 40 magnification (fig. 3). Not infrequently 



FiR. 3 C.aplII.iry dilation in the plica semilunaris as 
seen in a juvenile diabetic, 

these vessels will be dilated when the remainder of 
the conjunctiva is normal as far as absence of con- 
gestion is concerned. Most of the cases seen with 
dilation of the small capillaries and vessels on the 
face will show the dilation here. On the other hand 
there is no correlation of the capillary dilation and 
the retinal capillary dilation as one will observe mar- 
ked patholog)' in the retina and normal surface capil- 
laries and vice versa. The part exposure works on the 
capillaries will have to be better worked out. 

In conclusion one should not consider that there 
i.s no more to add to the picture of diabetes in the 
eye than was oliserved 75 years ago, but with the ad- 
vent of newer instruments and newer interpretations 
of physio-pathology in diabetes try to harmonize the 
findings with the more modern concepts of the disease. 
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The Effect of d-Desoxyephedrine upon the Prothrombin Time 

By 

■SMEP.ARD .SHAPIRO, 

NEW YORK, K. Y. 

tion (2'. it is of utmost importance to determine the 
effect ujion the liver of any drug used in the man- 
agement of obesity, in conjunction with a reduced 
caloric intake. Just as an earlier study (3) demon- 
.strated that desiccated thyroid in the usual thera- 
peutic doses has no deleterious effect on the liver. 


\ ) RE OF THE newer drugs to inhibit gastric 
cont 'actioiis in order to attenuate the sensation 
of hunger and therefore reduce the appetite is the 
dextro-rotatory isomer of Desoxyephedrine (1). 
•Since undernutrition predisposes to hepatic degenera- 
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so it is cleiiionstratcd in tiiis paper tiiat d-Desoxy- 
ephedrine is a Uicrapeiitically safe weight-reducing 
drug as determined by protlirombin estimation. 

This drug, an analogue of amphetamine, possesses 
an appetite reducing action free from the peripheral 
vascular effects of racemic amphetamine when given 
in therapeutically active doses. The average dose of 
d-Deso,xyephcdrine used in this series was 7.5 mg. 
per day'; one tablet f2.5 mg.) was given before 
breakfast, and two (5.0 mg.) before lunch. 

HEPATIC FUNCTION TEST 

Prolongation of the diluted (12.5 per cent) plasma 
prothrombin time is a sensitive index of the early 
detectable functional changes demonstrable in liver 
disease. This prolongation occurs clinically in man 
(4, 5, 6), and it has been induced in dogs by carbon 
tetrachloride. Other tests of hepatic dysfunction, in- 
cluding bromsulfaphthalein retention have been found 
to be less sensitive than the prothrombin test. 

The elaboration of prothrombin is a reflection of 
the functional condition of the liver, and if hypo- 
prothrombinemia fails to disappear after adequate 
doses of Vitamin K, functional hepatic pathology is 
likely. 

IffETHOD OF PEOTHROMBIN ESTIMATION 

The procedure used is the one described in earlier 
communications (7, S). The prothrombin time of 
both whole and diluted (12.5 per cent) plasma is 
estimated. The test calls for a thromboplastin of a 
high standardized potency. A preparation of desic- 
cated fresh rabbit lung has proved most satisfactory 
in our hands. The technic establishes a precise and 
unmistakable end-point by the lifting of the clot the 
instant it forms from the otherwise clear fluid. 

The normal standards arc as follows; 

Whole plasma prothrombin time . , . 14-17 seconds. 

Diluted (12.5 per cent) prothrombin time . . . 

37-42 seconds 

-All estimations are made in duplicate after main- 
taining the plasma at body temperature for 15 min- 
utes. 

MATERIAL AND PROCEDURE 

Twenty patients varying in age from 12 to 62, 
of whom thirteen were females, constituted the pres- 
ent series. All were cases of obesity in which medi- 
cation with a calorigenic agent such as a desiccated 
thyroid was contraindicated because of intolerance to 
the drug or the presence of adverse symptoms such as 
tachycardia, hypertension or increased basal metabolic 
rate! No medication other than d-Desoxyephedrinc 
was administered. A diet adequate in protein con- 
tent which varied between 1100 and 1400 calories 
was prescribed. While no vitamin K was added, a 
vitamin B Complex preparation was generally ad- 
vised. Leafy vegetables were permitted according to 
individual desires. 

MEDICATION 

Three groups of four patients each received the 
medication for eight, six and four weeks respectively. 


Volume It 
Number 8 

One patient received the drug for twelve and one 
for seven weeks. Two groups of three patients took 
the medication for a period of ten and five weeks 
resjicctivcly. 

The behavior pattern of all the patients developed 
with remarkable consistency. Initially there was en- 
thusiasm and cooperation. The patients would re- 
strict their food intake and their weights would show 
a sharp reduction. As the weeks passed, the enthusiasm 
waned, the weight loss ceased, and the patients .sheep- 
ishly confessed that there had been some “cheating.” 
•Apparently the fundamental neurotic compulsion had 
been making abstinence from food more and more 
difficult. 

.At this point the d-Deso.xi'cphedrine was intro- 
duced into the therapy. It was found very important 
to impress upon the patient the belief that this medi- 
cation would be effective in its attenuating action up- 
on the desire for food. While no study was made 
with a placebo substitute, the fact that it was neces- 
sary in more than half of the cases to increase the 
dose from an initial 5 mg. to 7.5 mg. per day to 
obtain the desired effect seeks to support the view 
that the drug action was in some measure necessary 
to obtaining weight reduction. 

N'o evidences of to.xicity such as further accelera- 
tion of the pulse, alterations in electrocardiographic 
tracings or increases in blood pressure developed. 
The chief source of relief noted after the weight 
loss, especially where an abnormal circulatory pat- 
tern was already in existence, was greater ease in 
breathing, particularly after e-xertion. 

PROTHROMBIN RESULTS 

All of the cases showed normal prothrombin time 
of both the whole and the diluted (12.5 per cent) 
plasma prior to the treatment. Prothrombin estima- 
tions were made once weekly for the first two weeks 
and once a month thereafter. Throughout the period 
of treatment the prothrombin time estimation of ail 
the cases remained within the normal range. In one 
case (No. 3) the prothrombin time of the diluted 
(12.5 per cent) plasma was moderately prolonged 
at the period of initial pronounced weight loss. This 
prolongation disappeared spontaneously in the course 
of the treatment. 

COMMENT 

d-Desoxyepbedrine administered over significant 
periods and resulting in the desired loss of weight, 
is attended by no increase in the prothrombin time 
of the whole or the diluted (12.5 per cent) plasma. 
In every case the food intake was adequate from 
the standpoint of protein and components ot the 
vitamin B Comple.x. One patient showed a tempor- 
ary hypoprothrombinemia during a period of marked 
weight loss when the diet bad a low caloric content. 
Apparently the hypoprothrombinemia resulted from K 
vitamin and nutritional deficiency' because the pro- 
thrombin time recovered to normal when food intake 
increased. Itledication was continued through the per- 
iod of hypoprothrombinemia. This is supporting evi- 
dence that d-Desoxy’ephedrine exerted no effect upon 
the prothrombin elaborating system. 
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Diluted 
(12.5 percent) 

Plasma 

Prothrombin 

CASE Duration of Time (Seconds) 

Initials No. Sex Age Medication Before After Diagnosis and Remarks 


L. 

IC. 

1 

P 

42 

12 weeks 

41.5 

39.5 

-At. 

S. 

2 

F 

54 

10 weeks 

38.0 

39.5 

I. 

S. 

0 

M 

28 

10 weeks 

39.0 

38.0 

N. 

M. 

4 

F 

56' 

8 weeks 

39.5 

39.5 

N. 

F. 

5 

F 

12 

10 weeks 

40.5 

39.0 

B. 

L. 

6 

M 

40 

8 weeks 

37.5 

39.5 

S. 

AV. 

7 

F 

48 

5 weeks 

40.5 

43.5 

R. 

T. 

8 

F 

40 

4 weeks 

40.0 

39.5 

P. 

D. 

9 

M 

62 

6 weeks 

38.5 

37.6 

E. 

C. 

10 

F 

20 

8 weeks 

39.5 

40.5 

E. 

M. 

11 

F 

58 

8 weeks 

38.0 

44.0 

B. 

B. 

12 

At 

47 

4 weeks 

39,0 

43.0 

P. 

K. 

13 

1^ 

25 

5 weeks 

40.0 

42,5 

T. 

F. 

14 

AI 

20 

6 weeks 

37.5 

39.5 

B. 

L. 

15 

F 

42 

4 weeks 

39.0 

41.5 

H. 

F. 

16 

M 

38 

6 weeks 

41.5 

40.0 

D. 

0. 

17 

F 

27 

7 weeks 

37.5 

42.0 

F. 

S. 

18 

F 

26 

4 weeks 

38.0 

39.5 

C. 

R. 

19 

M 

36 

6 weeks 

37.0 

38.5 

iAf. 

A. 

20 

F 

47 

5 weeks 

40.0 

42.5 


SUMMARY 

Tlie drug, d-Desoxyepliedrine, a dextroanalogue of 
amphetamine, was administered to 20 obese patients. 
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Paroxy-smal Tachycardia 
Hypertension. Hyperexcitability. 

Tachycardia after previous thyroid therapy. 

Hypertension 

Tachycardia 

Palpitation after de.slccated thj’roid 
Menop-ause. Anxiety neurosis 
Post- thyroidectomy 
OverindulBeneo and obesity 

Tachycardia after thyroid therai)y. Palpitation 

Headache after thyroid medication 

P.alpitation after previous thyroid medication 

Neuro.sis, Over-Indulgence 

Over-Indulgence. Tachycardia 

Menopause. P.sj-choneurosis. Over Indulgence 

Hypertension. Headache after thyroid medication 

Palpitation after previou.s thyroid medication 

Over-indulgence. Neurosis 

A.sthenia 

Hypertension. Tachycardia. Menopause 

In none of the cases did there develop an adverse 
effect upon the liver as determined by the estimation 
of the prothrombin time of the whole and diluted 
(12.5 per cent) plasma, 
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An App raisal of the Value of Diagnostic Biliary Drainage 

By 

MEYER GOLOB, M.D.=^ 

NEW YORK, N. Y. 


T X 1923 the writer (1) presented for discussion 
the i\Ieltper-Lyon method of biliary drainage. The 
subject matter was then in a truly evolutionary phase. 
Only a brief period of six years had elapsed since 
its inception hy the late Dr. Mcltzer and his refer- 
ence to it in a note in the Amer. Jour, of Med. 
Sciences in 191/ and the elaboration therefrom by 
Lyon into a simple, precise and highly scientific me- 
thod which seemed to the writer to offer great pro- 
mise in the diagnosis of hepato-hiliary disease. Use 
of this procedure was predicated on the physio’ogic 
concept of contrary or crossed innervation. The wri- 
ter ^ well remembers the acrimonious remarks the 
subject aroused and yet, a method was presented 
which gave dependable physical access for a close 
study of the bile, on a par with all accessible sys- 
tems whose secretory and excretory outputs were 
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available in the diagnosis of disease, not to replace 
but to supplement other laboratory aids in the patho- 
genesis of hepato-hiliary dysfunction. 

After five years of experience with drainage of the 
gal! duct tract, the writer published his findings in 
1929 (2), and although this inspired a le,ss caustic 
discussion, it was sufficiently jarring to be vivid at 
this writing. After sixteen more years in which the 
writer has refused to abandon this onerous proced- 
ure, my feeling is much as in earlier years, that, 
the adverse criticism of some of my co’leagues whose 
results have not equalled expectations, has not a lit- 
tle to do with an inadequate technique. A faulty 
procedure leads directly to erroneous interpretation 
of finding.s or to simple rejection of the practice. 
And, despite the continued success of other advo- 
cates of the procedure, it is not very avidly prac- 
ticed, and what is more lamentable, its use by many 
IS half-hearted and somewhat cynical. As to those 
jiractitioners who at one time undertook the method 
as an aid in diagnosis in hepato-biiiarv alierrations 
and later abandoned it, the author feels — following 
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many a close interrogation — that this Avas tlic result 
of a failure to nnflerstaiul its intrinsic worth, which 
developcl, by snhconccions mutation, into an attitude 
of belittling its diagnostic import. It is a i>rocess of 
a simple mental transformation of the concept, “It 
is difficult” into, “1 am not interested,” and thence, 
“it is no good.” J presume we arc all familiar to a 
degree with this tyix; of mental cowardice. But the 
technical difficulties are not insurmountable, and to 
facilitate the procedure of drain.age from a mechan- 
ical angle the writer ofTcred a Contrivance (3). 
It is of great aid and its use is recommendahle. 

The material for this paper was taken mainly 
from private practice wherein the writer’s interc.st 
operated and obtained the values of the procedure 
through overcoming the hardships in the technique. 
For the purjrose of clarification the author offers a 
S 3 'nopsis he utilised at the ScA-enth Annual Graduate 
Fortnight of the New York .\cadcmy of Medicine. 
This may provide guidance for the yntttig rcodcr in 
current literature and may help to reverse the dis- 
appointing attitude of some who shun the procedure, 
and of those Avho liaA-e recourse to it hut half-heart- 
edly. 

TRANSDUODENAL GALL-BLADDER DRAINAGE 
-SYNOPSIS 

t. The history of Rail duet dnilnriKe. 

2. Meltzer’s taw and the theory of crossed Innervation. 

Analofry between the biliary tr.ict and the renal sy.stom. 
.1. Technic. 

1. Type of tube. 

2. Preparation of patient. 

.1. Tests to detcimlne successful cRross of the lube 
throUKh the pylorus. 

4. nims denionstratliiR various ImppenlORs of non. 
successful esress throuRh the pyloiAis. 

6. Common technical faults. 

G. Selection of proper stimulants. 

Ineffectiveness of oral administration of stlmulantn. 

7. SogieKation of bile Into A.B.C. fiactlons. SIbiiI- 
ficanee. 

4. Alethods of drnlnape Aspiration, pravlty. 

5. Diagnostic Blllarj Dialnagc. 

Jlaci oseopy . 

ABscldity . 

Interpretation of occult blood positive. 

Microscopy, bile centrifuged. 

Blllaiy drainage as a liver funtion test. 

Biliary drainage a.s a dllTerential test between surgical 
and 

Afedlcal Icterus. 

Cj.stie duct catarrh. 

Lamblla duodcnalis. 

Biliary migraine. 

Gall-bladder diabetes, 

G. The signllicance of failure to recover B. bile. 

Failure to obtain any kind of bile, slgnltleance. 

7. Drainage preceding choIoc.v.stoKr.aph.v, ad'antages. 

S. Surgical drainage versus medical. 

9. Therapeutic Biliary Drainage. 

1. Continuous. 

2. Intermittent. 

3. Transduodenal Enema. Object? 

IndIcatlon.s — 

Prevention of post-operative duct dilatation and to 
combat residual Infection. 

Post-typhoid ( Biliary Jllgialno 

Recurrent Influenza ( Inertia of the gall bladder 

Recurrent Tonsillitis ( Biliary stasis 

Catarrhal .laundice ( Gall bladder dj spcpsla 
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Remarks-. In selecting cases for biliary drainage 
the writer consulted the case histories. Believing that 
an adequate historj' is an instrument of precision he 
used a questionnaire captioned “The Gall-bladder 
Sheet” f4). It is the history which generally siip- 
phes the worldng hypothesis in the light of which 
laboratory findings .'issume a definite meaning. No 
doubt such “sheets’’ have been suggested before and 
can he found in medical literature. I believe, how- 
ever, that they are not m general use; and their use- 
fulne.ss is to be emphasiyed. This form was not in- 
tended as a substitute for original thinking; it is 
offered merely as a handy guide to vital points re- 
quiring interpretation. Not many patients volunteer 
nutritional information arising from ingestion of cer- 
tain articles of food; this must be ferreted out and 
assessed so that the cases for drainage may be pro- 
perly .selected Information about the patient’s gas- 
tric motility is a prerequisite to a successful drainage. 
Gastric [icristalsis. gastric tone, and most important, 
the state of the pjdorus, arc essentials in gastric clear- 
ance. play of spastic phenomena in the pvloro- 
<luodenal theater often prevents successful egress 
of the duodenal tube from the stomach into the sec- 
ond portion of the duodenum. Knotting of the duo- 
denal tube thnuigh gastric hA'per[)eristalsis is a fre- 
quent cause for an unsuccessful test. A case (5) il- 
lustrating the importance of the use of the fliioro- 
scope as the me.ans. par e\'cellcncc, for ascertaining 
whether the tube successfully passed through the py- 
lorus, was published by the writer in 1924. The in- 
jection of a stimulant. MgS04, or olive oil before 
ascertaining with reasonable accumcA’ that the duo- 
denal tube Is out of the stomach is a likely cause 
for embarrassing the procedure .Microscopy of the 
biliary aspirates must be done immediatel) to a\oid 
digestion of cellular evidence of pathology Immed- 
iate cultural ttudv is urgent to prev'cnt less hardy 
org.amsnis from being overgrown with the more ra- 
pidly growing groiqis It is important to note that 
the concentration of the constituents of the bile is 
a variant phenomenon because it is mnuenced by 'a 
number of factors. The most essential is the part 
of the intra- and extra-hc[xitic gall duct system the 
bile comes from. Careful segmentation of the as- 
pirates into .-\ .B C. fractions is therefore impor- 
tant. The concentrating activity of the gall-bladder 
so changes the physical characteristics of the bi'c from 
that coming from the hepatic ducts that its identifi- 
cation is easy, infonnative and diagnostically instruc- 
tive. Segmentation of bile into the.se fractions con- 
stitutes a normal sequence M'hen floccules appear 
in the observation window they can he promptly se- 
cured for microscopic searcli. Cholesterol chemistry 
and calcium bilirubinate pigment constitute patho- 
gnomonic evidence of gall duct disease. M’hen there 
are bile stained degenerated epithelia, leucocytes, pus 
cells, a diagnosis of exfoliativ'e cholecystitis merits 
consideration. Cystic duct catarrh does not give a 
characteristic symptomatology' but offers convincing 
microscopy in biliary aspirates. Clinical material to 
illustrate this point is offered by a case of cystic duct 
obstruction with roentgen evidence of non-visuali- 
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zation of the gallbladder; by means of repeated biliary 
drainages, a normal cbolecystogram was obtained. It 
is not a point of view but one of fact that biliary 
drainage preceding cholecystography facilitates inter- 
pretation of the cholecystogram and enhances its 
value. The viscus is filled with fresh bile, which 
entering laden with the dye, will give a sharper con- 
trast than can be offered by stale or static bile. 

When the clinical ]MCturc of a cholecystopathy is 
compelling and the cholecy.stogram reveals no de- 
parture from the normal, biliary drainage holds po- 
tential diagnostic criteria of disease. In support of 
this contention Bockus, in the third volume of his 
Gastro-Enteroldgy writes "In all patients suspected 
of having cholecystic disease which cannot lie proved 
by cholecystography, biliary drainage should be per- 
formed.” ' In cholesterosis the symptomatology may 
even simulate that of cholelithiasis with the roentgen 
criteria of abnormality entirely lacking. Under sucb 
circumstances drainage is convincingly informative. 
] f cholesterol crystals are found in B bile, cholestero.sis 
may be held accountable for the .symptoms. 

The writer’s two cases (6) of Lambliasis associated 
with cholecy.stitis and simulating cholelithiasis may 
be cited as clinical material illustrating the intrinsic 
worth of diagnostic biliary drainage. One patient had 
twice been investigated roentgenologically with a 
diagnosis of non-visualization of the viscus, and sur- 
gical intervention was urgently advised. The second 
jiatient w’as intensely jaundiced. In both these cases 
the biliary syphonates revealed numerous actively mo- 
tile flagellates protozoa in strands of mucus, identified 
as Lamblia Intestinalis. It became ajjparent that there 
is no specific sjmiptomatology of Lamblia infection 
other than mimicry and that this tropical protozoon 
may also be found in temperate zones. 

THERAPEUTIC BILIARY DRAINAGE 

It is im]iorlant to bear in mind that there are five 
avenues for infection of the gallbladder; they are, 
])ortal blood, .systemic blood, lymphatic circulation, 
ascending infection from the duodenum and direct 
peritoneal contact through adhesions from inflamed 
neighborhood viscera. A cultural study' is, therefore, 
a path finder, a synergistic aid indicating the route 
to be taken for discovery of the underlying malady, 
when other clues are obscured. Detection of a mi- 
croorganism sets us on the right .search and inquiry. 
In advocating an admittedly onerous procedure, it 
is important to stress the principle upon svhich thei- 
ap\' is based. Meltzer pointedly wrote: “Bile stasis 
is of primary imjxirtance as a pathogenic factor in 
biliary disease.” In the triad etiology of hepato- 
biliary disorders — disturbed metabolism, foci of 
infection and biliary stasis — the third component 
play's a dominant role. Stasis in itself may be con- 
ducive to an inflammatory environment of the mucus 
membrane of the biliary system and thus, two fac- 
tors — stasis and inflammation — operate in the 
genesis of biliary calculi. It becomes apparent that, 
while the gallbladder normally acting as a reservoir 
docs not give rise to pathological phenomena, when 
biliary-entero circulation is unduly delayed, stasis 


serves as pathogenic clement, .^s Meltzer wrote, 
“. . . may not conditions happen which are capable 
of converting the periodically occurring physiological 
quic.scencc of the gallbladder into abnormally pr^ 
longed quiescence and thus converting physiologic 
storage of the bile into pathological stasis?” This 
is the central - point upon which pivots the value of 
therapeutic drainage, from a preventive as well as 
from a curative angle. Antagonistic activities occur 
in the gallbladder comparable to those w'hich oper- 
ate in the mechanism of the urinary bladder, and, 
a disturbance of the law of contrary innervation 
furni-shes a pathogenic factor converting the phy- 
siological storage of bile into pathological stasis. A 
careful perusal of the original article by Meltzer (7) 
offers persuasive arguments in behalf of this therapy. 

At the outset may I say that all cases of choleli- 
thiasis, without surgical contraindications, arc pri- 
marily surgical. The following figures merit con- 
sideration; Kaufman (8) states that “Gall stones 
are found in 86 per cent of cases of gallbladder car- 
cinoma.” There is therefore justification in assum- 
ing cholelithiasis as a chronic irritant with implica- 
tions analogous to those in other regions in which 
chronic irritation is present. A study of the pre- 
calculus phase is the essential point in preventing 
non-reversible pathology. 

A survey of the author’s case records show's that, 
owing to careful selecting, but few' conditions were 
subjected to biliary drainage for alleviation of .symp- 
toms. They w'crc cases of acalculous cholecystitis 
w'ith .stasis roentgenologically confirmed, cases of non- 
occlusive jaundice, or only partly obstructive, infec- 
tious cholecystitis anl atrophic arthritis. The latter 
w'cre attended w'ith hypochlorhydria. Some patients 
rc])orted clinical response to HCl therapy synergised 
by a course of biliary drainage. Admittedly, to draw 
a conclusion from a meager series of cases is not 
prudent clinical medicine. My records show, how- 
ever, that some of these patients called for continu- 
ous drainage. Amelioration in symptoms was stressed 
in the cases attended with marked icterus and pruri- 
tus, these were cases of partially occlusive icterus. 
In the cases of rheumatoid arthritis, the sequence in 
Iiiliary asjn'rates was normal, but flocculation and 
ceillular evidence of a diseased muco.sa was detected. 
Despite the weight of evidence of relationship be- 
tw'een the biliary system and arthritis, suggesting effi- 
cacious treatment as confirmatory of the diagnosis, 
it must he borne in mind that an apparent propter 
hoc, may in some instances be only a post hoc and 
that further search would have revealed a different 
offender. The ease felt in the involved joints was 
emphasized by some of tlie patients. This, of course, 
is in contrast with rejjorted cases of the favorable 
influence of jaundice on arthritic patients. A wor- 
sening of the arthritis rather than amelioration 
W'oukl be the clinical expectation. From clinical ob- 
servation and review of case histories of post-chole- 
cystcctomies and notes made of the interspersion of 
arthritic symptoms and the symptoms ivhich seri- 
ously indicted the gallbladder and led to surgical 
eradication, the conclusion is warranted that in these 
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cases the infected gallbladder harbors a primar}’ fo- 
cus, and it is reasonable to believe that patients 
with joint complaints, invariably referred to as 
!‘rheumatisni in the joints,” enjoyed relief in this 
regard. I believe it wise not to reject out of hand 
the opinion of some workers that a diseased viscus 
can act as a focus and betray its presence in arthritic 
conditions. However, the gallbladder need not be 
the primary focus as in the case of streptococcus 
viridans descending mto it from a remote region or 
of an ascending infection from duodenitis. In ca.ses 
where vagueness dominated the clinical picture, with- 
out a history of biliary colic, with negative ph 3 'sical 
findings, particular!}’' where symptoms, however vague, 
directed attention to systems external to the biliary 
system, and which were ignored by other clinicians, 
the writer resorted to speculative biliary drainage 
and was rewarded in many cases. We are all fa- 
miliar with a large group of cases with overt symp- 
toms of angina pectoris obscuring entirely the real 
enemy lurking behind the right subcostal arch. In 
chronic cases one often encounters a maximui'': palh- 
olog}’ and a minimum symptomatology. It i.s this 
phenomenon fliat accounts for the cases of atypical 
cholecystopathy. 

. In the search for residual pathology in post-cliole- 
cystectomy syndromes, gall duct drainage might be 
rewarded with gratifying information. A viscid bile, 
and increased specific gravity, imply concentration, 
concentration in turn signifying common bile duct 
dilatation. Coffey (9) questions: “Is such dilatation 
harmless?” He cites two cases choiccystectorrized be- 
cause of gallstones and reoperated upon because of 
.symptoms, one case about 18 months post-operatively, 
and one case 19 years after the operation. In both 
the common ducts were three-fourths of an inch in 
diameter. He writes: “We have a duct almost as 
large as a duodenum with an opening that is half as 
large as the duodenum itself.” He further writes, 

"it is possible, of course, that even such e.xtensivc 
dilatation of the ducts as is shown in these cases 
may do no harm, but such conditions cause one to 
think. I am sure we would all prefer not to have 
such a duct.” It is a proper assumption that a dilated 
duct would operate disadvantagcously as would a 
small gallbladder. 

In final analysis, we as clinidans arc interested in 
substituting the obvious for the vague. In the pro- 
cedure under discussion, we have a classic example 
of accessibility to the hepato-biliary apparatus. It is 
the window which accords a chance to look into the 
pre- and post-cholecystectomy syndromes. Like the 
first robin in early spring or the first frost in fall, 
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biliary drainage aids us in discerning a change, if 
there is a deviation from a normal sequence. By 
way of comjiarison ; the urinary bladder is interpolated 
between the ureter and urethra, the gallbladder inter- 
posed between parts of the intra- and extra-hepatic 
gall duct system. They differ in modus of innerva- 
tion, but alike they offer accessibility to their con- 
tents. In search for the cause of azotemia, one surely 
does not neglect examination of the urine. The same 
aijproach is apjdicable to the gallbladder. It is not 
within the scojie of tliis paper to go into classification 
of jaundice, but suffice it to say that, if the question 
is, is a case of jaundice occlusive in etiology or is 
it the result of damaged liv'cr parenchyma, the effort 
of obtaining bile for clinical study is well rewarded. 
A determination of the serum phosphatase actirity as 
an indication of an occlusive icterus, if there is an 
increase, i.s not dependable. It has been ascertained 
that in intralicpatic pathology with cellular damage, 
the level of the enzyme activity rises without neces- 
sarily producing jaundice. In the presence of jaun- 
dice a high scrum phosjjhatase docs not single out 
an obstructive cause, since hepatocellular jaundice 
might be a sequence of a primar}’ ob-Structive jaun- 
dice, with inudation of the liver cells with bile, sep- 
arating them from their blood supply, causing cell 
necrosis, thus presenting an instance of both ob- 
■structive and to.xic jaundice. Under such circumstan- 
ces, the cephalin cholesterol flocculation test might 
parallel a high phosphatase enzyme activity as evi- 
dence that a dam.agcd liver parenchyma has released 
the enzyme info the blood stream. The limitations 
of these tests could he at least partially compensated 
by combining tests. .Since we can turn to an‘ objec- 
tive study of bile, the test is not competitive, but when 
sensibly employed offers complementary aid in differ- 
ential diagnosis. It is interesting to note, that not 
infrequently, the clinician is intent upon finding a 
single disease, and when found he is then least likely 
to think in terms of concomitancy. Right upper .ab- 
dominal disease with referred symptoms elsewhere is 
a striking example. If the patient has pain in the 
jirccorditim, with a silent right upper abdominal 
quadrant, one must think of eliminating a right iip- 
jK'r abdominal lesion with referred pain to the pre- 
cordium. ^V'c■ may here point to Rlumer’s dictum, 
“W'lierc there is an apparent conflict between the 
subjective and objective symptoms, the objective have 
greater weight in pointing to the diagnosis." Revert- 
ing to cholestcrosis, the positive biliary findings in 
contrast witfi a normal Graham test is an instance of 
objective superiority ant! concerting with the clin- 
ical picture. 
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Editorial 


SfJME NOTES ON PROCTOLOGY 


P ROCTOLOGY is a recently established specialty 
but it has already demonstrated its usefulness 
and value and has taken an accepted place in the 
circle of the medical specialties. New concepts and 
techniejues have been developed which should be of 
interest to this group. 

Concerning Proctosigmoidoscopy: “Without a di- 
agnosis there can be no intelligent treatment.” Too 
often the patient with rectal bleeding, protrusion, 
itching, pain, or a change of bowel habit is advised 
witiiout an adequate examination. Hemorrhoids are 
present in about seventy jier cent of patients who have 
rectal cancers, and in about forU' per cent of these 
the surgeon ojierates to cure the piles and misses the 
cancer. The value of thorough investigation of pa- 
tients e.xhibiting .symptoms referable to the lower in- 
testinal tract is well illustrated by the experience of 
Estes. In a period of eighteen months, simply by 
subjecting these patients to exhaustive examinations, 
he was able to raise his resectability rate from 45 
to 85 per cent. Nature was particularly kind in fa- 
shioning the lower end of the digestive tract. It can 
be examined under direct vision for a distance of 25 
centimeters in practically all cases and not infre- 
quently it is possible to visualize the bowel to a much 
higher level. This can be done without inconvenience 
or discomfort to the patient. The risk of this pro- 
cedure in expert hands is negligilde. Furthermore, 
there is no other .satisfactory way in which to ex- 
amine this important area. The roentgenologists 
freely admit that the lower sigmoid, recto-signioid, 
and rectum are, for the most part, “blind areas.” 
The sigmoidoscope will uncover the lesions which oc- 
cur in this area. Indeed, after the lesion has been 
discovered, accurate observation will greatly facilitate 
arrival at decisions regarding operability, prognosis, 
and specificity of the disease process. As this pro- 
cedure is resorted to more frequently it will become 
necessary to open the abdomen less often in order 
to arrive at an accurate diagnosis. Indeed, explora- 
tory laparotomy may disclose only an inflammatory 
mass while the sigmoido.scope can reveal a carcinoma, 
diverticulitis, pos.sibly even endometriosis. Finally 
proctosigmoidoscop}' has been found to be of great 
value following surgery. When the site of anasto- 
mo.sis, excision, or inflammation can be seen, obser- 
vation as to spur formation, lumen size, local recur- 
rence, etc., may be very helpful. 

Concerning Polyps: Adenomas of the colon and 
rectum are much more frequent in occurrence than 
is commonly believed. In one large series reported 
they occurred once in every thirty-five patients proc- 
toscoped because of bowel dysfunction. Feyrter re- 
ported H06 polyps in 1800 consecutive autopsies. At 
Lahey Clinic when fifty top executives at a bank were 
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exainincfl routinel}^ four polyps were discovered in 
the first 21 of these men. l^lyps are found at all 
periods of life, but the average age is SO. Today 
more than one fourth of our total population is over 
45 years of age. Sixty per cent of patients with polyps 
are" males. A study of the etiology of polyps is in- 
tere.sting. Twenty-five per cent of patients having 
chronic ulcerative colitis develop pscudopolyps as a 
result of inflammatory hyperplasia. Of these, ten 
])er cent die of carcinoma. Other chronic inflamma- 
tory diseases of the bowel may produce like figures. 
Of the solitary polyps, ninety per cent are malignant. 
In a study of resected specimens of the large bowel, 
polyps were found in the vicinity of carcinomas in 
ten per cent. Congenital polyposis and polypoidosis 
arc frequently familial. An estimated fifty per cent 
of these persons die of cancer which frequently mani- 
fests itself at an early age. More than one-half of all 
colonic cancers and polyps are within easy reach of 
the sigmoidoscope. As to gross types, polyps are ses- 
sile or pedunculated. Operability approaches 100 per 
cent. Ilistologically practically all are reportable as 
“low grade one (Broders) adenocarcinoma in ade- 
noma.” Rarely higher degrees of dedifferentiation are 
seen. Most pathologists will agree that if these patients 
live long enough they will die of carcinoma. Bleeding 
is the most common symptom produced although in- 
stances of obstruction, localized hyperirritability, in- 
tu.ssusccption and appearance of the polyps at the anal 
orifice have been noted. About fifty per cent of polyps 
are silent as far as symptoms are concerned. The 
average polyp seen on proctoscopy is almost a centi- 
meter in size. Treiitment consists of destruction of 
the lc.sion. The safest and easiest way in which to 
accomplish this is with the fulgurating spark. Ob- 
vious dangers in doing this are hemorrhage, perfora- 
tion, and serosal irritation. These complications are 
very unusual. Anaesthesia is both unnecessar}'^ and 
dangerous in this procedure and consequently it is 
most often accomplished as an office procedure. In 
multiple polyposis when the entire colon is involved 
fulguration of all accessible polyps may be a very 
feasible procedure which can be followed by ileo- 
colostomy and colectomy to spare the patient a per- 
manent ileostomy. 

Concerning IJcmorrhoids: These are simply vari- 
cosities occurring superficially beneath the lower rec- 
tal muco.sa and the perianal skin. The incidence, cti- 
ology, symptoms and signs of hemorrhoids are com- 
mon Icnowiedge. In addition to digital and visual 
examination of these patients it is most helpful to 
determine the extent of the deformity by observing 
the condition while the patient is straining at stool. 
This i.s probably the most accurate way in which to 
determine just how much surgery will be nece.ssary 
to relieve the difficulty. In common with the other 
vascular enlargements found elsewhere in the body 
(excluding a few of those which are of the so-called 
“end vessol” type), these varicosities only, very rarely 



268 


Volumf H 
Numhr'r g 


rm: Ami.hican JouRNAr or Dtcrstivn Disiiares 


rcsjxind perruancntly to sdcrotlicrapy. Tlu- vrs-Jcls 
will rccanali/i‘ in a diort time. Tlie aneliuriiif' action 
produced oti die mnro.sa hy clicniiral inrtamm.ation 
followed hy fdiro'.is is likewise traii.sitory since the 
inelastic .scar (i.^siie heconn's niarl<e<ily less extensive 
and <)uitc elastic with the p.assrit;e of time. It cannot 
be arRiicd that the injection treatment of hemorr- 
hoids is not dramatic, hnt it mnsi be distinctly eJassi- 
ficd as a palliative {procedure not nnfratiftbt with 
(iant’ers and complications, Complications resnltiiif; 
from the injection treainiciil of hemorrhoids are too 
frecpient in (urcurrcnce to nmiertakc this tlierajH-iitic 
measure littiilly. Commonest complications arc 
slondiiiii; and ahscc.ss formation. I'istnla formation, 
hemorrhajtc. pain and incontinence, <Iefnrmity and 
scarrii))' also (KTiir not infrcrpicnlly. These arc hnt 
a few of the difnenhies seen. A more formi<lnli!e list 
has been compiled by Doctor Samnel G. (Jatit, Tlv 
varions-sired snhnmrosal indnmtions fonnd follow- 
ing injection treatment arc not tjros.sly distinipiishahle 
from other Ic.dons in mo.st instances. Consetpiently, 
in the |)rcsence of doubt as to their ctioloijy, the 
fastidion.s and reliable proctoloj^i.st will demand that 
they he c.xcised for microscopic c.xaminalion. In a 
large .series of stihmncosal indnration.s thus examined 
a .snhstnntial jKrccntagc wore rc(W)rlcd hy tlic path- 
ologist to he malignant. With all these ohja'tions 
to tlii.s type of treatment there is .still another objec- 
tion of tremendous significance. It i.s the fact fli.at 
thi.s .seemingly simple, easy procedure. Iia.s insidiously 
hilled many pmctitioner.s into iieing content with in- 
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eflieient, inc<m)[)Iete examinatioii.s. Consequently manv 
serious It-sinns exi.sting jnst a little higher up than 
iIk hemorrhoKlal area are being missed. Tiierc is, 
of conr.se, a iilacc for this type of treatment in oiir 
armamentarium. In solecicd ciscs it may he used on 
elderly patients nr on those who .are for .some reason 
niifil siihjcfts f(ir aiiac.sthesia. It can be used in case-, 
having snwII nncotn|)!icaled internal lienKirrhoids. 
Ii,xtern.al hcmorriioids are not snilnWe for this Ijqie of 
llicr.ipv and in the presence of inflainni.atory coii- 
tlilioiis and scarring it is extremely d.angcrous. Since 
mosi jx-rsoris who have iiemorrlioifls f.all into the 
middle age group and have years of useful life ahead 
of ihein, surgery i.s tite treatment of choice. Wliich- 
(•ver of the de«crilied methods of ht-morrhoidccioinv 
is used slinnld lie nrleqiinte if the varicosities are elim- 
inated along with any exisimg redundancy and the 
nniciis.'i re.mchored at its n'lnnal (lositiim at the tn- 
lern.al border of the external aivd spliincter An 
ample, smooth anal ontli-t winch will heal qii'ckly 
with the minimum of scarring is the object of sur- 
gery. ,‘\s in all dirty surgery, provision for drainage 
is of ntmo't imjiortance. Post operatively, cicanlincs; 
is of prime importance for griod healing as well as 
for flic comfort of the pnfient It is to he Iiojicd that 
the harhectieing s'lMcring iron ami tortnring “w'hisfle'' 
h.tvc been relegatetl — accomitanicr! In the ohl routine 
pist operative orders for mineral oil — to the archaic 
iitnho where tliev prnperlv belong. 

— KlCli.XRD A. HOF’PI.Vfl. M D., .M.S. 
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Book Reviews 


The Chemical Composition of Foods. By K. A. Mc- 
Cance and E. M. U'iddowson, Pp, 156, (9.1.75). 
Chemical Pnhli.shing Co., Brooklyn, -M. Y., 1947. 

This volume represents an unhelicvahlc amount of 
analytical work as aiiplied to foods commonly eaten 
and has been carried on. with few interruptions, hv 
its authors for over 30 vears. Protein, fat, carbo- 
hydrate, acid-base balance, ailoric.s and minerals all 
tire estimatcil by gravimetric analy.sis and recorded. 
The book is unreservedly recommended to those re- 
quiring the contained information. Approximately 
1. COO different foods are analyzed. 


Paravertebral Bloch. 
(.96.5O). Grime and 


By Felix Wandl, Pp^ 330, 
Stratton, New York, 1947. 


Mthongli the antlior lost many of his v.ilunble case 
record" (extending from 1922 to 19.18) during the 
war. at \'ienna, he has carried on hi" work ."ince 19.38 
m lerusaiem and in this lolnme lie give" an c.xten- 
sive aceuimt of paravertchrnl block. it.s technique and 
Its ajiplication e"pecially to diagnosis and the ireat- 
ment of p.iin. In tliis connection the section on an- 
gina pectoris i" jiarticnlarly \-:ihinble. The volume car- 
iic" ;i foreword by Dr. Max Thorek. and can be 
liiglilv rtcummended. 

The Diagnosis and Treatment of Diarrheal Diseases. 
Bv Wi’linni Z. Fradkin. A.B.. M.D.. Pp. 254. (56.00), 
Grime and Stiatton, Yew York, 1947. 

Tlii" aii'e wf.rk, which carries a foreword by Bm- 
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rill B, Crolin, deals .succinctly yet extensively with all 
.known forms of diarrhea, both from the clinical and 
lal)oratory points of view. Roentgenological studies 
arc presented and illustrated by film reproductions, 
'flic iiewcr work on regional ileitis, ulcerative colitis 
.:md psychogenic diarrhea, is thoroughly considered. 
The book is nseful chiefly because it brings together 
in one place just about all that it is necessary for 
anyone to know, be he a sjiecialist or general jjrac- 
titioner, with respect to the diagnosis, prognosis and 
treatment of <liarrheal disease. 


Advances in Pediatrics, Vol. 2. Bditcd by S. 7.. 
Levine. ‘ -A. M. Butler, L. E. llult, Jr., and -A. A. 
Wcech. Pp. 409, (56.75). Interscicncc Publishers, 
inc.. Xew York, 1947. 

This excellent volume presents 11 important sub- 
jects of topical importance relating to di.seases of 
children, among which may he noted, virus diarrhea, 
atypical pneumouia. growth problems, rheumatic fe- 
ver, purulent meningitis, acute infections Ijanidiocy- 
tosis and other.s. The cliaracier of llie contributors 
assures the reader of authoritative opinions. Imr 
thof^e pediatrists who seek condensed information on 
suVijects of recent advance, this volnnic, wliich follows 
the plan of “Advances in Internal Medicine,’’ i.s liighly 
recommended. It is more imofitaiile to deal with eleven 
subjects fully than to offer skeleton notes on a thou- 
sand to[jics, for the former mcdiorl gives one the 
“fee,!" of the specia'ty and the attitude of lc;iding 
clinicians. 


Advances in Infernal Medicine, Vol. 2. Edited by 
William Dack, Af.D., and I. Snapper, M.D., (59.50). 


liitcrscience Publishers, Inc., Xew A ork, 1947. 

With a distinguished list of associate editors in- 
clufling Longcope, Minot and Keefer, and an equally 
distinguished list of 19 coiUributors, here apjicar 13 
sterling articles dealing with the ventricular complex 
of the cardiogram, venous catheterization, angiocar- 
diography and angiograjdiy, surgical treatment of hy- 
pertension, surgical treatment of tumors and chronic 
inflammation of tiic /lungs, insecticides, aviation medi- 
cine, i)enicilHn in subacute bacterial endocarditis and 
other infections, the rhesus antigen, i)ernicious ane- 
mia and megaloblastic anemias, nutrition in disease, 
and nutritional diseases in tbe Orient. Each topic, 
for one reason or another, is “hoi" and in the fore- 
ground of current medical interest and each is writ- 
ten by an authority. This i.s a book very much to be 
desired. IDayidson and Davis’ article i.s probably the 
most lucid review to date on megaloblastic anemias, 
including the Addisonian com]4ex. 


Dermatological Clues to Infernal Diseases. B}' Howard 
T. Bchrman. M.D.. Pp. 165, f.55.00). Grime and 
.Stnatton, Xew York, 1947. 

.Approxinmiely 400 diseases liaving definite der- 
matological manifestations .are hriefiy described and, 
in alwiit one-half the cases, the .skin lesions are ilhis- 
traterl by half-tone engravings. The author has been 
]>nr icularlv luqipy in his collection of photographs 
partly because iliey are tccimically excellent as pic- 
tures and all, without cxciqition, dramatically reveal 
the characteristic lesion in such a way as to impress 
ibe disease on the mind of tbe physician. The hook 
.should prove of great value to the internist and gen- 
eral practitioner. 


Abstracts Of Current Literature 


(Microfilm copies of papers may be obtained from the Mctlicofilm Service of the Army Medical Library at 25o per each 
complete article, not exceeding 25 pages in length — and 10 c for each additional 10 pages or fraction thereof. Prepayment 
16 not requested, nemlttances may be made with subsequent orders and In such manner as found most convenient, Addre-ss— 
Medicofilm Service, Army Medlc.al Library, Washington, D. C.J 

M p. FRIEDMAN. Associate Editor in Charge of Abstracts, Philadelphia, Pa. 
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CLINICAL MEDICINE 

LiVEK a. NT) GALLIlLAnni-K 

Ivy, A. C.. M. D. ; Motor dy.ifunrh'oii of the biliary 
trad. - (Ca’dwell l.ccture 1946). (Am. J. Roentgen, 
and Radium Therap}-). 

It has been estalilished that the .sjihincter chcilcdochns 
or ch(4cdochodiiodcnal mechanism can contract in man 
with .sufficient force to prevent the evacuation of the 
contracting gallbladder and to counteract the .sccretorj' 
pressure of bile. Convincing evidence is available show- 
ing that pain may arise (1) from the rather sudden 
distention of tbe liiliary pas,sages I)y a force within the 
range of the contractile power of the gallbladder ami 


the secretory jiressiirc of bile, and (2) from a .spa.sm 
of the spliincter cboledocbns and or the adjacent duo- 
denum. 4 here is adeijnate evidence of a physiological . 
nature, provided by a large group of investigators, to 
jn.slify the view that a motor dysfunction of the biliary 
jiassages may jirodncc symptoms, or that such an entity 
a.s biliary d}'skinesia exists. 

In the absence of manometric studies via a chole- 
dochostomy the clinical diagnosis of biliary dyskinesia 
is diflicnlt, if not impossible to prove. Tbe strongest 
circumstantial evidence in support of the diagnosis in 
the presence of a gallbladder which visualizes is the 
visualization of the hepatic ducts with pain after the 
ingestion of a fatly meal. 4 his combination has only 
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rarely been observed. TIic diagnosis of biliary dyskin- 
esia in tlie patient with or without a gallbladder is a 
challenging roentgenological and clinical problem. 
There is reason to hope that the i.solation and use 
of cholccystokinin will assist in the solution of the 
problem. 


RHnru.ss, M. E. : Ez’ohition of gallbladder disease. 
(Rev. Gastroenterolog>'. April 1947, 14, 4, 227-236). 

The author points out that the general study of gall- 
bladder dise.asc has crystallized along three lines, na- 
mely infective, chemical and metabolic disturbances 
and finally stasis. He reviews his own work on ex- 
perimental infection of the gallbladder in animals, in 
which the most common etiological factor was a non- 
hemolytic streptococcus, although about h^ a dozen 
other organisms are capable of producing the same 
changes in the organ. The sircptococctts concerned 
.was morphologically similar to the streptococcus fecalis 
•and it is hard to estimate when a carrier becomes a 
serious offense. Toxins, viruses, nonbacterial agents 
and even allergic phenomena may indeed injure the 
gallbladder, though this is difficult to prove. Fibrosis 
and degeneration of the muscular wall of the gall- 
bladder is one of the chief pathological findings. We 
might be able to study pure bile if cholccystokinin be- 
comes available for clinical testing. The new anti- 
biotic agents raise our hope for better results in treat- 
ing the disease. 


TvstEN, H. J., Monaghan, J. F., and Johb, E.: 
Hepatic cirrhosis as a complication of chronic ulcera- 
tive colitis. (Ann. Int. Med., April 1947, 26, 4, 542- 
553). 

In five cases of cirrhosis of liver encountered among 
151 patients suffering from ulcerative colitis, suspicion 
of the condition was usually aroused by clinical evi- 
dence, though once by abnormal responses to hepatic 
function tests. In 4 cases the diagnosis was confirmed 
by peritoneoscopy, a procedure which proved safe and 
was well-tolerated by these patients. In one case al- 
coholism and dietary deficiency may have played the 
chief etiological role, but in 4 the drrhosis seemed to 
have been caused by the colitis. Hypoalbuminemia per- 
sisted in these patients despite efforts to restore the 
level of serum albumin, and this suggests that hepatic 
disease may be imjwrtant in producing the liypoalbu- 
minemia, so characteristic of persons with ulcerative 
colitis. The cirrhosis seen in these cases probably re- 
sulted from faulty absorption of proteins and vita- 
mins as well as large amounts or protein lost in the 
rectal discharges. 


Griffith, W. H., M. S., Ph. D. : Fatty infiltration 
and hepatic degeneration. (Miss. Valley Med. J., April 
1947, 69, 2, 64-67). 

Fatty infiltration of the liver does not at once upset 
the liver metabolism because of the regenerative power 
of liver cells and the liver’s high funcrional reserve. 
After pancreatectomy fatty degeneration of the liver 


occurs, even when insulin is used, unle.ss pancrcjis or 
its equivalent is included in the food. One of the effec- 
tive components of fiancreas is choline, a component of 
lecithin. Methionine is a valuable dietary percur-sor of 
choline and can replace dietary choline, and can pro- 
tect against either protein or choline depiction. Dietary 
fat is not a prerequisite for the development of a fatty 
liver, but high fat diets aggravate the condition, and the 
same api)lics to cholesterol. The liver, we know today, 
has a high requirement of choline and of sulfur con- 
Piining amino acids and po.ssibly of inositol also. Diets 
low in protein and in essential nutrients impose un- 
necessary hazards on liver function. 


Gi.enn, Frank; Chronic biliary tract disease. (Rev. 
Gastroenterology, April 1947, 14, 4, 240-244). 

The author believes that removal of the diseased 
ga?/6/a(/f/cr at an early stage is the best way of avoid- 
ing the serious complications, acute cholecystitis, com- 
mon duct obstruction and liver damage, particularly 
today when the mortality of the operation is less than 
3 jier cent, especially in view of the fact that non- 
sttrgical therapy cannot, on the whole, recommend it- 
self in view of the indifferent results obtained. 


METABOLISM AND NUTRITION 

Shourie, K. L. : The nutrition problem in Punjab. 
(Journ. of Indian Med. Assn., Dec. 1946, XVI, No. 3, 
pp. 82-95). 

In the Punj.ab, there are only 1.07 acres of cultivated 
land per person which, judged by Stiebling and Ward’s 
estimations, is incapable of producing even an “emer- 
gency restricted diet,” i. e., a diet consisting largely of 
cereals and designed to tide unemployed persons over 
a short period of privation. Although the Punjab ex- 
ports large amounts of wheat and some rice, millet and 
barley and is therefore known as the granary of India, 
its production of cereals per head of population has de- 
clined 33 per cent in the past 40 years, due to marked 
population increase. If the cattle and human require- 
ments are figured, it is found that the Punjab is now a 
deficit province even in cereals and it is shown that a 
great lack of the protective foodstuffs also exists. Pub- 
lic health and hospital investigations show about 2 per 
cent incidence of phr 3 'nodenna, Bitot’s spots and an- 
gular stomatitis. Considerable nutritional anemia also 
is jiresent. The author suggests increasing leafy vege- 
tables and milk and also improvements by means ot 
conservative methods of cooking. He does not sug- 
gest birth control. 


Deere, Robert; Penal diabetes accompanied by 
rickets, hypophosphatemia and developmental anoma- 
lies in infants and children. (Pediatria Danubiana, Jan, 
1947, I, 1, 8-15). 

The characteristic symptoms of this syndrome are 
renal diabetes, anomalies in the development of the bone 
system, hypophosphataemia, acidosis and Q’stinuna. 
Fanconi, De Toni and Debrc were the first to describe 
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-this condition. There is an early form occurring in 
infancy and a late one observed at the age of 10 to 15 
years. There is a trend to familial incidence and re- 
cessive heredity. 

The infant suffering from the disease fails to de- 
velop and there loss of appetite, constipation, and 
abundant. fluid intake. Later on fever may ensue and 
last for a time. Simultaneously, craniotabes with wide 
sutures, osteoporosis, and spontaneous fractures ap- 
pear. There is glucosuria but the blood sugar level is 
normal. The rise of the sugar tolerance curve is sudden 
and goes well above the normal and the return to the 
fasting level is delayed. Adrenalin and insulin toler- 
ance tests are normal. The alkalie reserve decreases in 
the blood. In the urine the amount of organic acids, 
such as lactic, acetic and beta-oxy-butyric acid is in- 
creased while aceton appears in traces onlj' or may not 
be present at all. Of the amino acids especially cystine 
and tyrosine are excreted in large quantities, further 
ammonia and from time to time phosphates. The urine 
is alkaline or neutral. The serum phosphorus content 
is low, while that of calcium normal. In the sediment 
granulated casts and leucocytes can l)e seen. Failure 
of renal function is frequent. Death is due to acidotic 
coma and occasionally to azotaemia. 

The late form is characterized by dwarfism, deformity 
of limbs, bone fragility and obesity of the waist and the 
hips. The change of the blood and urine are similar 
to those seen in the early form. Death occurs like in 
infants. Treatment is only symptomatic, alkalis can 
be given against the acidosis and big doses of vitamins 
Do and A against the phosphatacmia. 

The pathologic basis of the disease will be dealt with 
in another paper. The underlying cause is probably an 
alteration of the renal tubules, and the deposition of 
cystine in the reticuloendothelial system and other or- 
gans. 


KF.Rr’ix-FaoNius, E. : Dehydration by fluid depriva- 
tion (Pediatria Danubia, Jan. 1947, 1, 1, 33-38). 

Thirst causes of special type of dehydration. Analy- 
ses of the brain and muscle tissues indicate, as was 
shown by earlier balance experiments, that the loss of 
fluid !s divided between the extra- and intracellular parts 
of the body. In consequence of this division of the 
total loss of body water between the two fluid com- 
ponents, plasma volume is conserved ev'cn in cases of 
extreme total water losses (up to >30 per cent of body 
weight). The loss of extracellular water is propor- 
tionally bigger than the loss of body chloride. In this 
type of dehydration no parallelism is found between 
salt .and water. Hyperchloraemia and hypersodium- 
acmia are coexi.stent with excessive chloropenia. 


Pennock, L. L. ; Clinical experiences with benadryl 
in allercjic states. (Pennsylvania Med. J., March 1947, 
60, 6, (5q?;613); ' ' . 

The alitlior found that benadryl and pyribenzamine 


are %’aluable for the palliative treatment of allergic 
' states, their efficacy depending upon their power to 
block the action of histamine at its site of action in the 
hod)'. Benadr)’! produced relief in 91 to 100 per cent 
of acute cases and in 06 to 100 per cent of chronic cases. 
In seasonal hay fever, improvement varied from 59 to 
95 per cent, which is as good as desensitization therapy. 
Perennial vasomotor rhinitis responded in 74 to 87 per 
cent. Most cases of bronchial asthma have not im- 
jiroved. Drowsiness is the most common side reaction 
of the two drugs, and occasionally they must be dis- 
continued because of it. 


Levy, H. : Folic Acid in Pernicious Anemia. (Brit. 
Med. J., March 29, 1947, 412-413). 

The examination of smears obtained from sternal 
puncture, at intervals up to 48 hours following the oral 
administration of a single dose of 50 mgm. of folic acid, 
showed a very similar disappearance of nucleated red 
blood cells to that found following a single injection 
of reticulogen. The author believes that repair in 
pernicious anemia is effected by newly produced cells 
of non-megaloblastic series, rather than by a sudden 
maturation of cells of a megaloblastic scries. 


Keys, Ancee : Human fitness and the state of vitamin 
nutrition. (Nutrition Rev., May 1947, 5, 5, 129-131). 

Good nutrition is that condition which permits the 
highest state of fitness. However, better methods for 
evaluating fitness are needed, providing formidable 
problems. In vitamin deprivations, many symptoms 
appear long before physical and mental fitness are af- 
fected. The bulk of evidence indicates no gain in fitness 
of adults from vitamin supplementation added to a 
good American diet. Changes in physical fitness are 
neither early nor especially prominent results of diets 
extremely low in vitamin A. Subsistence on a diet very 
low' in ascorbic acid eventually produces a decline in 
physical fitness but this does not seem to precede the 
more characteristic changes in the gums, capillary re- 
sistence and wound healing. With both vitamin A and 
C it is not proper, from present evidence, to suggest 
that low states of fitness may be ascribed, in the ab- 
sence of other signs, to deficiencies in these vitamins. 
On diets in which the major B vitamins are reduced to 
34 to 40 per cent of the National Research Council’s 
Recommended Daily Allowances, elaborate and well 
controlled studies have failed to disclose any loss in 
physical or mental capacity within periods up to at least 
six months. Anorexia and mental depression occur 
early but are corrected by the provision of thiamin alone. 
Clianges in fitness are preceded by one or more of the 
following — anorexia, personality changes, signs of 
polyneuritis, oral or cutaneous alterations, increased 
pyruvic acid in the blood. Vitarnin supercharging con- 
fers no benefit in terms of fitness, and fitness is not 
peculiarly sensitive to vitamin deficiencies. 
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Scott, J. C. and Ron, C. G. : Traumatic Uremia; re- 
covery. (British 2\Ied. J., April 9, 1947, 529-530). 

The aiitliors descrilie a ease in which a penetrating 
wound of the right thigh with division of the femoral 
artery- and vein, without any apparent injury to the 
abdomen or left leg, led to ischemia of both legs. This 
was followed by a great increase of blood urea and 
other signs pointing to the onset of traumatic uremia. 
After splanchnic block, the blood urea fell and the gen- 
eral condition improved sufficiently to permit amputa- 
tion of both legs, following which recovery was un- 
interrupted. The gangrene of the left leg was not 
e.xplained. 


Bransrv, E. R. and Magee, H. E. : Rations and 
nulritiondl needs. (Brit. Med. J., April 19, 1947, 525- 
528). 

When bread rationing was introduced into England, 
it posed a problem for these individuals in a national 
society whose energy requirements were above the nor- 
mal, due chiefly to large appetites. Previously, great 
flexibility existed in the national diet, because such 
individuals could supplement their rations by eating 
bread in sufficient quantities. Yet, notwithstanding the 
rationing of bread, the authors point out that there still 
exsists considerable flc-xibility in the rationing system 
depriving from one or more of the following — (a) un- 
rationed foods, (b) canteen, school or similar extra 
needs, (c) the use of “points" to the best advantage, 
including the e.xchange of points into bread units, and 
(d) diversion of rations from family members with 
small needs to others with greater needs (the family 
pool). 


Conn. J. W. ; The diagnosis and management of 
sf>ontaneous hypoqhccmia. (J. A. M. A., Ttlay 10, 
1947, 134, 2, 130-137). 

We should become conscious of this syndrome if we 
are to recognize the relatively- large number of patients 
suffering from spontaneous hypoglycemia. Of. the 
causes, there are three which cover aiiout 90 per cent 
of ail cases — (1) functional hyperinsulinism, (2) or- 
ganic hyperinsulinism, (3) hepatogenic Inqioglycemia. 
Functional hyperinsulinism can be controlled success- 
fully by a high protein, low carbohydrate diet. Organic 
hyperinsulinism requires pancreatic surgery. diet 
high in both carbohydrate and protein is indicated in 
hepatogenic hypoglycemia, also at times cholecystec- 
tomy. Hepatogenous h.vpoglycemia way he recognized 
by a tendency to low blood sugar levels and also by 
evidence of hepatic disease as revealed by liver function 
tests. 


BuooKSiiy, J. B.; T/ie scrum proteins of the domes- 
tic animals. (Proc. Roy Soc. Med., March 1947, XV, 
50, 187-189). 

Owing to the fact that varying techniques have been 
used (salting-out, electrophoresis, ultra-centrifugation) 


and owing to considerable variation due to breed, age, 
sex and genera) condition of the animals examined,’ 
fairly wide variations occur in the estimates of allmmin 
and gloljulin, as reported by various investigators. 
Electrophoresis gives much lower values for bovine 
serum albumin than obtained by “salting out” methods. 
If, as one author found, the gamma globulin fraction of 
bovine serum represents 38 per cent of the total protein, 
then concentration of antibodies from the gamma frac- 
tion, as in foot-and-mouth disease, is very poor. 


SURGERY 

Trinca, a. j. : The treatment of acute perforation m 
peptic ulcers, (Med. Jour. Australia. Mar. 29, 1947, 
No. 3, 385-390). 

This article is an intelligent jilca, supported by e.x- 
lensive statistics, against the use of the drainage tube 
in the presence of diffuse peritonitis. In a large scries 
of 568 operated cases, 29.7 per cent died when drairage 
was used, while the death rate was only 9.7 per cent in 
cases where drainage was not employed. He claims 
that the diffusely inflamed peritoneum actually cannot 
be dniined, and that the use of drainage dehydrates the 
patients. Prolonged procedures for closing the perfora- 
tion add greatly to the shock and the author merely 
covers the perforation securely with omentum. By 
observing these points, as well as giving due attention 
to pre-operative preparation, and the use of penicillin 
and sulfonamides post-operatively the mortality rate 
can be greatly reduced. 


EXPERIMENTAL MED.CINE 

Secretion 

Trethewii;, E. R., Ci,ei.and, J. B. and Pexgixi.cy. 
T. ].: Anticoagulant liberated from perfused mamma- 
lian liver. (Med. Jour. Australia, Mar. 15, 1947, 1, 11, 
321-323). 

It is tiemonsfrated that the anticoagulant effect of 
diluted blood perfused through the liver of the cat is 
due, either wholly or in part, to an output of a reddish 
substance which is precipitated by' acetone from 3:1 
chloroform-methanol and on taking uj) in Ty code’s solu- 
tion forms an xanthochromic solution. It is probably 
a sphingomyelin. Protein may form a compound with 
the lipin. 


MISCELLANEOUS 

JiiAT.vKiA, K. U. .VXD Maxkad, K. K. : Incidence ot 
protozoa and parasites in routine stool examinations. 
(Jour. Indian Med. .Assn., Nov. 1946, XVI, No. 2, 
44-47). 

Out of 856 routine stool examinations carried out 
in 1945 at Sheth Devkaran Muljee Pathology Depart- 
ment at the Sir Hurkisondas Hospital, Bombay, 4^ 
showed some parasitic or protozoal infestation while 
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4.U were negative. Jixainination included that for pro- 
tozoa, flagellalc.s, ciliata, and lielminlliB, and most of 
the castes of fndian society were repre.sented, though 
Hindus predominated. Entamc1)a coli was found mo.st 
often (21.5 ])er cent) of all protozoa although enta- 
ineha histolytica (13 per cent), endolimax nana and 
indameira i)utshiii also were found. Among the flagel- 
lates, Giardia Lamhiia greatly predominated in both 
the vegetative and cystic stagc.s, i)ut there were a few 
cases each of Trichomonas hominis and Chilomastix 
mesnilli. Xcniatodis arcaris lumliricoides led among 
the t)arasitcs with hook worm (angylostoma) a close 
second, ainl a few cases of whip worm, thread worm 
and strongyloids stercorales. ItTany stools showed 
mixed infestation. The majoritj' of the jjatients were 
vegetarians, so Tinea infection was negligible. The 
authors feel that a stool examination is es.sential in all 
• gastro-enterologic.al case's. 


Xf.ai,, 'SL I’,, M. D. : The diagnosis of pernicious 
anemia. (Miss. Valley IMed. J.,’ Ajwil 1947. 69, 2, 
53-.58) . 

The author emphasizes the difficulties in diagnosis 
of .Addisonian anemia, especially now that liver is 
given to all cases of aneniia, and consequently the 
diagnostic features of the l)Iood picture arc altered 
prior to the examination. Neal divides a circle into 
12 equal segments and in each places one of the 
twelve valuahie .signs and symjjtoms, so that each seg- 
ment contains 8.33 per cent of the evidence and he 
feels that patients .showing 66 per cent or more of 
these signs can he considered true cases of pernicious 
anemia, n-hereas those showing- ]e.ss than 40 per 
cent are doubtful. .Study of this method indicates that 
he is prohalfiy correct. 


C.\THCAKT, J. 1'. S.: 'The cnwiions in gaslro-intcs- 
liiinl disinrhanres. (Omad. M. A. J., 55:465, 1946). 


pendency urge as maternal attachment, which is de- 
nied by the patient or frustrated by the circumstances. 
The tnateriial dejiendency theory may provide some 
explanation for the prevalence of gastrointestinal dis- 
turbances in males. 

In the .second group the same conflict is present, 
hut it is cxi)ressed through painful evacuation, cx- 
iwessing an efTort to make restitution and also ,ag- 
gre.ssive, and even sadistic, tendencie.s. 

The third group represents a rejection of an obli- 
gation to give, and is often associated with tendencies 
of thrift and even stinginess. 

't'he author has given special study to the first 
group and has only a limited experience with the other 
two. Me is in agreement with Alexander’s views to a 
large extent in relation to the first group on the basis 
of his own .studies, and is therefore inclined to give 
tlieni j)rominencc, also, for the other groups. 

Peptic ulcer and conditions commonly' referred to 
as “gastric neurosis’’ or “functional dyspepsia’’ are put 
in the same group by the airthor (stemming from simi- 
lar ])sychic mechanisms). Going even further, a close 
kinship is claimed between peptic ulcer and the psycho- 
neurosis — anxiety type. This was seen .statistically 
in ho.s})ital admissions in the Canadian Army, where 
an amazing parallelism was found in the hospitaliza- 
tion incidence of peptic ulcer and anxiety neurosis. 
These ob.servations may' throw more light on the para- 
llelism : 

1. Frequently both entities arc present in tlie same 
patient. 

2. .A family pattern of anxiety and tension may 
exprc.s.s itself in different members, sometimes as 
anxiety neurosis, and sometimes as peptic ulcer or some 
other variant. Every' case study' should therefore in- 
c’udc inquiry into all those possibilities and their oc- 
currence in the family history. 

3. The author’s psychological studies showed a cer- 
tain interchangeability in the hie histories of his pep- 
tic ulcer and anxiety- neurosis patients. He believes that 


“No other function of the body plays a greater part 
in the emotional life of a per.son from infancy on than 
’dots the taking of food . . , 'j'o the healthy and happy 
infant, feeding and loving are insc()arable.’’ Alexander 
divides his gastrointestinal cases of emotional origin 
•imp three groups: first, the largest grouj), patients 
with a range of .symptoms from minor disturbances, 
such as epigastric distress, nausea, belching, heartburn, 
etc., to actual peptic • ulcer. 'Phe second group has 
d arrhea as tiie predominant symptom, and the third, 
chronic constipation. 

.■\le.xandcr irie.s to understand the patient’s emo- 
tional attitude to in's environment in terms of three 
tendencies ; 

1. to receive or to take 

2. to retain 

3. to give 

If the normal channels of emotional e.xpression are 
blocked by inner conflicts, the gastrointestinal tract 
may be used instead, in the first group, in the conflict 
between decj)-seated urges for dependency and the at- 
tempt to deny or reject them. Some identify this de- 


no case oi peptic ulcer is oeing adequately- treated 
“. . . without a study of the unhealthy emotional 
hackgrouml." 

4. Rubin and Bowman, in recent studies, found 
.some indication for elcctrocncephalographic and per- 
sonality correlations between anxiety neurosis and pep- 
tic ulcer. 

In ulcer cases there is a pronounced liabilih' of the 
autonomic reflex in response to minor p.sychfc stress, 
ft is believed, therefore, that imposed camions and 
re.strictions tend to create their own somatic tensions, 
which might even outweigh the expected gains. The 
author and his associates often succcssfullv remor-ed 
restrictions, and put the patients on a full d'iet without 
mcdTcatioii, after first clearing up the conflict material. 
In the treatment of his cases, be.sidcs individual psy- 
chotherapy, apparently kept as superficial as possible, 
grou}> therapy and reeducation also were used. It was 
found that p.sychotherapeutic methods of dealing with 
an.xiety neurosis are equally effective in peptic ulcer. 

(O. P.) 

(Reprinted from Psychosomatic Medicine, IX, 2, 1947) 
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AViNDiioLTz, F. : Problems of acquired radiorcsisl- 
ance of cancer; Adaptation of tumor cells f Radiology 
April, 1947, 48-4, 398-403. The author analyzes the 
cause of acquired radio-resistance of malignant tu- 
mors on cellular basis. 

The histologic and radiobiologic behavior of the 
mucous membrane of the laryn.x after irradiation may 
be used as a test experiment for radiobiologic conditions 
present in the irradiated cancer. Microscopic examina- 
tion shows that cells of laryngeal epithelium are pri- 
marily destroyed by irradiation and that a new and more 
Iiighly differentiated metaplastic epithelial structure 
develops after disintegration of the original mucous 
membrane. This newly developed epithelium possesses 
lower radiosensitivity. Its cells are characterized by 
(1) ability to regenerate under doses of irradiation 
which previously destroyed them; (2) a higher degree 
of differentiation ; (3) a capacity to adapt their metab- 
olism to the nutritive changes of the irradiated, sub- 
epithelial connective tissue. Thus the regenerated 
epithelium displays signs of increased radiorc.sistancc. 

It is very likely that similar changes take place in the 
tumor itself. The radiant energy destroys primarily 
many of the tumor cells ; however, a new strain of cells 
develops from structures which, in the nascent state, 
were exposed to the direct or indirect effects of irradia- 
tion. The new cell generations gradually become more 
highly differentiated. A change in their radiosensitivity 
occurs, corresponding to this new degree of differentia- 
tion and to the capacity of cellular adaptation to the 
nutritive properties of the adjacent simultaneously ir- 
radiated connective tissue. Tumor cells which are able 
to adapt themselves maintain their newly acquired 
properties in successive cell generations. Gradually the 
entire tumor becomes transformed into a growth, the 
radiobiological properties of which are adapted to the 
biological conditions prevailing during and after ir- 
radiation. In this new surrounding, the tumor either 
disintegrates or its radioresisfance is increased. The 
decrease of radiosensitivity of most of the metastatic 
tumors, of tumors invading muscle, fat, cartilage, bones, 
etc., finds a natural explanation in their ability to adapt 
their metabolic and radiobiological properties to those 
of the new host tissue which is, as a rule, more radio- 
resistant. Anaplastic tumors, which are unable to 
pioduce more highly differentiated structures, remain 
sensitive and disintegrate, due to the direct effect of 
radiant energj% as long as they grow in their original 
matrix; however, as soon as they invade heterotopic 
tissues (displaying their capacity for adaptation), their 
radiosensitivity decreases. It seems reasonable to as- 
sume that “residual” tumors after irradiation, and re- 
currences of irradiated tumors, must be regarded from 
a radiobiological standpoint as metastases developing 


in the bed of the primary tumor, for the growth occurs 
in a tissue modified to a variable extent by previous 
irradiation. This modified tumor bed may be con- 
sidered structurally and radiobiologically as heterotopic 
tissue, thus explaining the loss of radiosensitivity of 
“residual” and recurrent tumors. 


Hai.STEau, James A.: Punclional gaslroiutesiiml 
disorders; lessons learned from military medicine. 
(New England J. Med., 235:747, 1946). 

Functional gastrointestinal disorders, which consti- 
tuted a large part of the disability from medical causes 
in the United States Armv during the war, were found 
to be best treated, not by sedatives, diets, antispas- 
modics, re.st, or hospitalization, but by dealing with per- 
sonaliu- disturbances directly and promptly. In pa- 
tients with symptoms superficially resembhng ulcer, 
80 out of 100 studied were found to have psycho- 
neurotic symptoms which rendered them unfit for mil- 
itary duty. Among the actual ulcer patients, only 6 
per cent were rendered ineffective by psychoneurosis, 
The ulcer ])atient presented a restless, ambitions per- 
sonality, with excessive self-reliance, and no tendency 
to make use of his .symptoms to avoid duty. The pa- 
tient with functional dyspepsia was Submissive, pas- 
sive and tended to use his symptoms in order to avoid 
unpleasant situations. Cliniail symptoms of these hvo 
groups of patients arc described. The above study 
was made on an overseas combat group, and residts 
are contrasted both clinically and psychologically with 
patients seen in civilian practice. Four main explana- 
tions for functional gastrointestinal disorders are out- 
lined; 1) primarily associated with organic disease, 
2) excessive physiological strain, 3) low threshold for 
gastrointestinal symptoms, 4) emotional disturbance or 
neurosis. It is recommended that treatment be based 
upon whichever of the above causes is pertinent. Bed- 
rest, diet, and drugs, in the treatment of neurosis, un- 
less used merely as temporary adjuncts to psycho- 
therapy, are considered detrimental because of secon- 
dary gain. Delving deeply into the background of the 
patient was found unwise, in the military setting, but 
simple psychotherapy on the realistic level of being 
told what the trouble was, and that the patient would 
have to get used to it, was found effective. The diag- 
nosis itself, of the functional disorder, was found very 
helpful to the patient’s adjustment Psjxhotherapy 
was found most difficult in the group w'ith psychogenic 
symptoms, which constituted four-fifths of the soldier 
patients, and is estimated to be a large group in civil- 
ian practice also, as this type of patient resists seeing 
that his symptoms are based on emotional conflict, 
avoids p.sychiatric treatment but prefers physical treat- 
ment, and may have firmly fixed dependence upon 
medical rituals. (M. L. M.) 

(Reprinted iromPsychosomatic .'l/cdicij;cTX,2, 194/) 
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Certification of Death of 1,000 Diabetic Patients 

by 

HERBERT L. LOMBARD, M.D., M.P.n.=^ 
and 

ELLIOTT P. JOSLIN, M.D., Sc.D.--^=* 

BOSTON, MASS. 


T he EPIDEMIOLOGICAL PATTERN of dia- 
betes has altered in recent years. This is evinced 
by changes in the mortality trends, in the morbidity 
rates, in the average age at time of death, and in 
the duration of the disease. 

DIABETES MORTALITY IN 

MASSACHUSETTS 

Trends 

A straight line upward trend fits the crude rates for 
diabetes in I^Iassaciuisctts from 1900-1917. In 1918 
and 1919, coincidental with the influenza epidemic, 
there was a drop in the certified deaths from dia- 


even steeper than that preceding the' discovery of 
iirsulin. 

Wlien the diabetes rates were adjusted for age 
and sex, the trend computed from the logarithms 
of the rates was found to fit slightly better than 
a trend from the rates. From 1900-1917 there 
was a three per cent annual increase; from 1924- 
1937 a similar one; while from 1938-1945 there 
was no trend. The years 1918-1923 were orrutted 
from these calculations as the abnormalitr' of the 
rates in 1918 and 1919, occasioned by the influenza 
epidemic, and the sharp fall in the rates from 1922- 
1924 following the discovery of insulin, were suffi- 
ciently great as to disturb otherwise close-fitting 



helcs, followed Iw a resumption of the upward 
trend. It is intcre.sting to note that insulin was 
first used in Massachusetts in August 1922, and 
that in 1923 and 1924 there was a drop from the 
trend line (1). This interlude was followed by an 
upward trend which persisted until recent j^ears. 


» Director. Dlvi.slon of Cancer .and Other Chronic D!.sea.<!e.a 
Jra,«sachusett!? Department of Public Health, 

** Clinical Professor of Jledlclne Emeritus, Harvard Medi- 
cal School. 

Submitted Jfarch 24, 194”. 


trends. The constants connected with these trends 
indicate that with the removal of the trends the 
variation is practicalh’ that of chance. 

TABLE I 


Average Annual Percentage Change in Diabetes Mortality 



Annual 

Percentage 

S.D. 

cr 

O’ 

1900-1 9 J7 

Increase 

3.13 

2.C 

a 

1.1 

1924-19.27 

3, OS 

2.3 

*7 

1.0 

19SS-194.S 

— 0.03 

0.7 

. 7 
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Apparently for the past several years there has 
I)cen no increase in the aj(c-bCx adjusted diabetes 
death rates in Massachusetts, and Ijoth the crude 
and adjusted rates for 1944 and 1945 suttge.st that 
a dec-lease may he occurring. In 19.37 protamine 
zinc insulin hecanic available fl). The introduction 
of this product made possible the administration of 
insulin at one time during the day, and as a result 
more peojile consented to use it. Inasmuch as fol- 
lowing the introchictioii of the original insulin the 
trend in the death rates was altered for only a short 
]ieriod of time, it is problematical whether the change 
following 1938 could he e.xplained wholly by the 
use of protamine zinc insulin. 

Age at Time of Death 

7"he mean age .at time of death of diabetics in- 
creased from 52.0 in 1900 to 00.8 in 1945. While 
the mean age at death of diabetics increased 28 
per cent in thi.s [leriod, that of individuals dying 
of cancer increased only 10 per cent. 

It is presumed that the change in the age at death 
of those dying of cancer is due primarily to the 
changing age comiKJsition of the fxipulation. Inas- 
much as both of these diseases attack individuals 
in similar age, groups, to a large c.xtent, it seems 
probable that the change in the mean age at time 
of death of diabetics depicts, in addition to the aging 
of the population, the gains made in the duration 
of life of individuals with the disease. 

ONE THOUSAND DIABETES RECOKDS 
(.lOSLlN’S) 

A study based on Joslin’s records of 372 indi- 
viduals with diabetes who died in 1926-1923 and 
.372 individuals who died in 1931-1933 was reported 
ten years ago (2). These records were comjdctcd 
to determine the recorded cause of death. Simi- 
lar data have been obtained from 494 individuals 
who died in 1936-1938 and from 506 individuals 
who died in 1941-1943, 

Age at Onset 

The mean age <at onset of these cases has shown 
relatively slight change in the four periods. It is 
believed that the actual age at onset of the disease 
has not varied, with the cxcejition of such variation 
as would he caused by the aging of the poimlation. 


Age at Time of Death 

4 he mctin age at death found in Josliifs cases 
dilfers somewhat from that of the classified death 
ceititicates in ^lassachusetts. In determining the 
mean age at rleath from the death certificates only 
those uith diabetes recorded as a primarv cause 
of death were used, while Joslm's records aho in- 
cluded those on which diabetes was recorded as a 
contributory cause. 

Cause of Jh-alh Classification 

Individuals who die with diabetes fall into one 
of four groups ; 

\. Those who die of the disease and are so classi- 
fied. 

B. Those who die of mtercurrent disease but arc 
classified as dying of diabetes, according^ to the Joint 
Causes of Death Cla'-'-ification. 

C. Those who die of intercurrent disease and 
are classified a.s so dying, but with diabetes as a 
coiurihutory cause. 

D Tho'.e who die of mtercurrent disease, and 
iliahctcs is omitted from the death records. 

Individuals of the first two groups, .V and B, are 
classified as dying of diabetes and so published in 
the vital statistics reports .Mfshiilcr heheves that 
from a clinical standjiomt only group A should be 
considered as deaths from diahetes (3). This might 
he advantageous in certain types of research, but 
m studies dealing with the madence of the disease 
records from all four classifications are necessary. 

Approxim.atcly 64 per cent of individuals with dia- 
hetes were classified as dying of diabetes. Eleven 
per cent of individuals dying of diabetes were clas- 
sified as dying of some other disease w’ith diabetes 
a contributory cause, while 24 per cent of the certi- 
ficates of individuals known to have had diabetes 
failed to have the word diahetes written on the death 
(.eriificalcs. 

Confirmation of the percentage of indi\idiials clas- 
sified on the death certificates as dying of diabetes 
has been obtained from .Altshuler’s study and a per- 
,sonal communication from Dr. Lester Palmer of 
■Seattle, Washington (4). From Altshuler’s data the 
rate was 65.3 ± 3.3 and from Palmer’s. 69.1 ~ 3.0. 
These are both consi--tent with the authors’ findings. 

i It 


Death Record Classification of Individuals Dying with Diabetes 



1926-1928 

1931-1933 

1936-1938 

1941-1943 

Aver. 

Total Diabetic Cases 

372 

372 

434 

506 


A J3. rias-sifled as diabetes 

r.O.O i; 2,5 

cs.a ± 2.4 

CS.t ± 2.1 

C3.2 ±21 

B4.3 

C. The wold dsabetes appe.iietl 
on the death certlfic.ste but 
classified otherwise. 

12 1 ± 1.7 

14 0 ± 1 S 

7.9 ± 1.2 

11. T ± 1,4 

11.4 

n. railed to ha\e the word dia- 
betes on the death certificate. 

27 ‘1 ± 2 3 

20.1 ± 2.1 

24.0 ± 1.9 

25.1 ±1.9 

24.3 

Ajte at onset 

53.1 

52 2 

55.0 

54.9 


Age at time o£ de.ath 

CO. 4 

61 3 

ce.2 

G5.8 
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Vcalli Ccrlificalcs JVilJi and ]]'ithout ihc Word 
Diabetes 

An effort was made to determine in what resj^ect 
individual.s wlio.se death certificates included the diag- 
nosis of diabetes differed from those whose certi- 
ficates did not include it. 

There was no difference between the individuals 
in the.se two categories in respect to age and sex. 

There was no difference between the two groups 
in respect to the periods of observation by Joslin, 
nor was there any difference in regard to the interval 
of time that elapsed between the last vi.sit to Joslin 
and death. 

The percentage of individuals who were hospital- 
ized at time of death showed no significant difference 
between the two grouiis. 

The average duration of the disease was shorter 
among those not having diabetes mentioned on the 
death certificates, but the significance was borderline. 

The two groups were compared to determine the 
occurrence of diseases other than diabetes on the 
death certificates. The two groups did not differ 
significantly regarding the occurrence of the following 
diseases on the death certificates: pneumonia, tuber- 
culosis, intracranial lesions, heart disease and dis- 
eases of the genito -urinary tract. Arteriosclerosis 
showed a significantly greater prevalence in the group 
with diabetes mentioned on the death certificates while 
ameer and violent and accidental deaths were re- 
corded more frcquentlj' on certificates on which dia- 
betes was not mentioned. This is understandable, for 
physicians signing death certificates for accident aiscs 
and cancer might neglect to include diabetes and 
arteriosclerosis as contributory causes. 

Of those having diabetes mentioned on the death 
certificates 20.7 per cent rverc recorded as either 
taking no insulin or taking it for only a short period 
of time: while of tho.=e not having diabetes on the 
death certificates 43.8 per cent were in this category. 
These percentages were significantly different. If in- 
dividuals using little or no insulin can be asstimed 
to have diabetes in a mild form, then this variable 
would be responsible for the omission of the word 
diabetes front many of the certificates. 

Duration of Diabetes 

In order to determine the durations between known 
symptoms and detith. the data of the 1000 records 
«of this, study have been augmented by data from 
records of other years. 

The average duration of the disease as obtained 
from joslin's records is longer by about two years 
than the duration obtained for the same individuals 
from their death certificates. Jo.sb'n’s records furni.sh 
a lietter picture of duration than do the death records, 
since Jo.slin’s information regarding date of onset was 
elicited from the individuals themselves, and in most 
instances the date was established long before death. 
Further confirmation of the value of the.se dura- 
tions is derived from the fact that the durations 
were evenly distributed and not bunched at the 5, 
10, 15 and 20 year points as on the death records. 
The avemge duration increased in length until 1939 


TABLE III 

Duration of Diabetes 

Average Duration 
N In Years 


1020 

S7 

6.8 ± 0.6 

1 

1027 

7.7 

S.5 ± 0.8 

j 7.6 

t02.S 

1(10 

7 . 5 0.6 

! ■ 

1931 

.87 

9.1 dt 0.6 

i 

19.32 

.S4 

9.9 ± 0.8 

1 

1933 

108 

9.5 -1-0.6 

1 

19-30 

187 

10.7 i: 0.4 

I 

1937 

178 

11.4 ± 0.5 

I 

1938 

129 

12.1 ±: 0.5 

1 12.0 

1939 

:>97 

13.0 ± 0.3 

1 

i 

1940 

sr,4 

12.8 ± 0.4 

1 

1941 

ICn 

11.4 ± 0.5 

! 

1942 

165 

10.5 ± 0.5 

! 

1943 

176 

10.9 ± 0.5 

j 11.9 

1944 

328 

14.2 ± 0.4 

1 

194.7 

209 

12.4 ± 0.5 

i 

when a regression 

occurred. 

with the lowest point in 

1942, followed by 

a longer duration in the 

past two 


years. The avera.ges for the two five-year jjeriod.s, 
"1936-1940 and 1941-1945. are practically identical. It 
is problematical whether the decrease in duration oc- 
curred because of war conditions, and a real increase 
is occurring now, or whether a maximum duration 
has been attained and chance fluctuations alone have 
been operating. 

MORBIDITY FROM DIABETES 

-A knowledge of the prevalence of diabetes is of 
importance in control ])rograms. The reporting of 
this disease is not compulsor}' and estimates of mor- 
bidity must be substituted. An ideal estimate might 
be obtained by analyzing the blood sugar of all indi- 
vidiial.s in sample communities. -At the present time 
such a .^tudy is being carried on in Oxford. Massa- 
clui.setts. by Dr. Wilkerson of the United .States Pub- 
lic Health Service. A carefully conducted survey also 
furni.sbes a good e.stimate of diabetes morbidity, al- 
though such surveys are believed to give a slight 
under.statement. 

A method utilizing mortality statistics is believed 
to furnish a reasonably accurate estimate of the num- 
ber of cases of diabetes alive at any one time. An 
cxangile of this method follows: 

If all deaths occurred at the middle point of each 
year, and if all cases had their onset as many j’ears 
before death as the average duration of the disease, 
all the 1942 deaths, for example, would have an 
onset on July 1. 1930, since 12 years was the average 
duration. To obtain an estimate of the number of 
diabetes cases alive on July 1. 1930. sum all the 
deaths from diabetes for 1931-1941. inclusive, and 
one-half the deaths for 1930 and 1942. and then 
multiply this result by the correction factor, 1.562*. 
Obviously this method can he used only to estimate 
morbidity in jirevious years. 

* Thl.s correction factor wa.s obtained by dividing 100 
hy or, tiie too repre.s-ontln-r the total number of Individuals 
in this study, and the r>4 the percentage of ca.se.s with 
diabetes cla.ssified a.s the primarv c.auso on the de.ath 
certificates. 
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If no npjireciahlc trend is operatinjj in durations or 
in tlie minilicr of rlcaths, it is possible to obtain a good 
estimate by multiplying the number of deaths from 
a trend line at a given year by the period of dura- 
tion and then by 1.562. With the Massachusetts 
data it is possible to get good results for recent years 
by this latter method, and from the summation pro- 
cedure for the earlier years. The principal difTiciilty 
is the choice of the duration to be used. 


TABLE IV 


Estimated Morbidity of Diabetes in Massachusetts 
Rates per 1000 


Jostin^s Duration 


Josiin*s Durations 
Reduced by 25% 
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1927 


.6.4 

1930 


6.0 

1.332 


6.4 

1.335 


6.6 

1D3S 

0.6 


1940 

0,0 


1943 

0.7 


194.5 

0.6 



2.9 

4.1* 

3,S 

4.3 

3.4 

4.6»* 

4.6 

4.9 


4.0 (8.1)*** 
4.9 

5.0 
5.6 


*MaK.‘!achu«otts Chronic Disease Survey. 

“National Health Survey, from unpuhllshed data for 
Greenfield, Mass. 

•••Extrapolation of trend of number of death.s to Include 
104G and 1947 u.sed in computlnf? this rate. 

In Table IV morbidity rates computed from Jos- 
lin’s durations, from the death record durations, and 
from Joslin’s durations reduced by 25 per cent are 
shown. Morbidity rates obtained from data collected 
in two surveys conducted in Massachusetts in 1929- 
1931 and 1935-1936 arc shown in Column 4 of this 
table f 5, 6). Obviously the rates computed from 


the death records are too low. While it is believed 
that rates obtained from surveys may be somewhat 
low, it is thought they are not .as much below the 
true figure as would be the ca.se if Josliii’s durations 
were used in the computations. While it is impossible 
to be positive on this subject, the rates computed 
froni the 25 per cent reduction in Jo.slin’s diiratiojjs 
arc slightly larger than the survey figures and appear 
to be the most satisfactory. The morbidity rate of 
5.0 per 1000 is believed to represent the present situ- 
ation in Ma.ssaclnisetts. 

Unfortunately, the M.assacliu.setts rates c.ani,ol be 
applied to the United States jiopulation to deter- 
mine, with any degree of accuracy, the incidence of 
diabetes throughout the country, due to differencc.s 
in age composition, possible differences in dura- 
tion and in the jiercentage of primary cases, 
and probable understatement of the true diabetic 
death rate in several .=tatc.s. The methods, however, 
could be used in individual states. 

Spicgelman and Marks, in a report on the preva- 
lence of diabetes in the United States, estimated 
there were at lc.ast 500,000 diabetics in 1940 (7). 
This would correspond to a rate of 3.8 per 1,000, 
considerably less than the Massachu.sctts e.'timate for 
the same year. 

CO X’CLUS ION'S 

perusal of the trend of the diabetic death rates 
indicates that following the introduction of insiiHii 
there was a short drop in the deaths from the disease, 
but the upward trend was resumed within two )’ear.'= 
and over a dozen years elapsed before any pronounced 
change occurred in the trend. For the past eight 
years the adjusted di.abctic death rate has shown no 
increase and there is even some indication of a re- 
gression. The cause of this change is unknown al- 
though chronologically it follows the use of protamine 
zinc insulin. Morbidity, on the other hand, has been 
on the increase and as yet lias not shown a tendency 
to change. A stationary adjusted death rate and an 
increasing morbidity rate cannot continue indefinitely. 
A change must occur in one or the other of these 
rates. 
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Hypcnnsulinism with Hypoglycemia Relieved by Removal of 

Pancreatic Tumor 

by 
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H YPERIN.SULINISM, a relatively rare clinical 
entit}', i.s to be differentiated from spontaneous 
by];oglyccniia. The two terms are not synonymous. 
Hypoglycemia is merely a symptom or indication of 
a disorder involving the carbohydrate metabolism. 
.Spontaneous hypogh-cemia may be occasioned bv dis- 
eases of the liver, endocrines and pancreas as well 
as 1 ) 3 ' nervous disorders, faulty diet and abnormal 
living habits. On the other hand, hypcnnsulinism is 
strictly pancreatic in origin. The hypoglycemia re- 
sults from excessive insulin production through stim- 
ulation of the i.slet tissues or by tumor formation. 

J iarris (1) in an excellent review of the subject in- 
cludes a simple and totally adequate etiological 'outline: 

1, Functional; overproduction of insulin without 
evidence of structural change e.xcept occasional mild 
hypertrophy or hyperplasia. 

2. Organic; cases with benign or malignant tu- 
mors involving the Islands of Langcrlvans or with 
inflammatory changes in the pancreas. 

3. Secondary: hypoglt’cemia due to a disturbance 
of function of other endocrine glands, especially the 
pituitar}% thyroid and adrenals. 

In 1924, Harris (2) observed an otherwise nor- 
mal patient whose reactions were similar to those 
of a diabetic receiving excessive amounts of insulin. 
He proposed a new disease entity which he termed 
“hyi)erinsulinism.” Although there has been consi- 
derable work done on the subject, there have been 
surprisingly few cases reported. Duncan (3) states 
that in 18,000 admissions to a Veterans Facility hos- 
pital there was an incidence of one case, while the 
Mayo Clinic, over a period of twelve years, aver- 
aged one case per year. The Henry Ford Hospital 
has experienced three cases in over 500,000 admis- 
sions. Those cases in which a pancreatic tumor is 
the etiological factor are still more rare. Breslin (41 
has reported 134 cases in the literature up to 1942. 
The report herein represents the first case seen at 
this hospital. 

The symplomatolog)' of hyperinsulinism and its 
diagnostic criteria are well known. The classical 
Whipple (.5) “triad” is .still a valuable clinical 
“yard-stick” — (a) attacks of insulin .shock during fast- 
ing or while in a fatigue state, (b) blood sugar 
readings of .50 mg.% or less, and (c) relatively 
prompt relief following administration of glucose by 
mouth or parenterally. The past history is of value 

* Department o£ ^te.dicine. Division of Metabolism, Henry 
Ford Hospital, Detroit. Michigan. 
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since untreated cases tend to have increasingly se- 
vere attacks. As pointed out by Harris (1), those 
patients having mild attacks offer the greatest diag- 
no.stic problem. In the so-called “neurotics” with 
unexplained syncope or convulsive seizures, hyperin- 
.sulinism is to be suspected. Numerous tests are in 
vogue for diagnostic purposes; the glucose tolerance 
test is always employed and is of great value when 
properly conducted but is not diagnostic in itself. 
Conn (6) believes that to be dependable, it must be 
done under standard conditions. Womack (7) .states 
that a “flat” curve is highly significant if with low 
peak levels at the one and two hour stages. The 
preoperative tolerance curve in the case reported is 
interesting in that at both the one and two hour 
.stages, the blood level was below 45 mg.% (Chart B). 

Chart A — Fasting Daily Blood Sugar 
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U c lieJjcve. as is often stated in the Jitcratiire, the 
most important diagnostic sign at this time is a per- 
sistent fasting sugar level imcler 50 mgS/f,. The .iier- 
fecting of a suitable test for the delennination of 
insulin values in blood as discussed Iiy Dr. C. H. 
Best (Beaumont lAjcturc. Detroit, I'ebruary, 1947) 
will make a direct laboratory diagnosis po.ssible. 

The indications for surgetA" in 1iy])erinsulinism arc: 
(1)^ the persistence of symptoms on an adequate 
medical regimen and (2) the presence of diagno.siic 
criteria, i. c., low blood sugar values and the relief 
of symptoms by the administration of gluco.se. At 
ojieration a thorough search of the jiancreas should 
be niade as the tumors are occnsioimlly multiiile; the 
leaving of one, however small, may continue to pro- 
duce .symptoms. The literature abounds with warn- 
ings that in the absence of a tumor, two-thirds to 
three-fourths of the iiancreas should he removed if 
clinical improvement is to be obtained. Failures m.ay 
occur even tiien a.s in a case reported by David and 
Camiihcl! (S) in which there was no clinical respou.se 
after removal of all but three to five grams of 
pancreatic tissue. Xicc surgical judgment is required 
at the operating table. Holmes. Sworn and Fdwards 
f9) have reported that the literature up to 1946 con- 
tains 63 cases treated surgioilly with complete relief 
of hypoglycemic symptoms. 

CA.SE REPORT 

n. Y., whitp female, iwe 40, maiTled, w.-is .acImlUecl to 
the ho.spltal on Ncoember l?>, 1946 with tlic coiti|iIaints 
of marked cravinfr for suKor, .attacks of weakness, flush- 
ing of the f.'ice, profii.sc .sweatltip:, blurred vkslon, .slurred 
speech and if not al)ort''d by the liifte-stlon of carbohydrate, 
syncope lastlnp trom one-halt hour to two hours. The 
attacks occuired at Irreirular Intciw.sl.s, most often just 
pi'ior to lunch or dinner or In the early morninsr Imur.s. 
These symptom.s iios.-ji: In 1S42 but durjuff the past 
year wore becoming progre.s.slvel.v .sovere. The pa.st hl.s- 
tory was Interesting in that at the age of IS the patient 
Wa.s thought to have a mild diabetes with occasional 
Klyco.surla. Itesponse lo a moditied diet was sailstactory. 

The family history was non-contrlbutoi->- exce|)t for a 
rather marked tendency to obesity and the presence of 
diabetes in the paternal frrandmother. 

Physical examination levealcd a well-developed, white 
female, 5 feet, S inches In height witli severe obesity, 
weighing 230 pound.s. The head was normal and the 
neck presented small multipje adenomata in the th.vrold. 
The chest was rc.sonant with normal brc.alli sounds. The 
heart was normal; no murmurs wore heard. Blood pres- 
sure 142/84. The abdomen was rounded with a markedly 
thickened anterior wall — no masses or tendemes.s elicited. 
E.\'trcmitie.s and pelvis normal. 

ROUTINE LABORATORY DATA 

The Kline exclu.sion test for syphilis was negative. The 
blood count approached normal — hemoglobin 12. R grams; 
RBC 4,180,000: IVBC 0,500 with 50 Vc I'MN . rrinalysls 
was negative. 

SPECIAL STUDIES 

B.Mn — 1S% with B.Q. of ,73; — 13% with R.Q. of .74. 

Eromsultalein 45’ and 00’ 3%. 

Oral hlpppuric acid 2.70 gm. 

Cephalin and cholesterol, negative. 

Thymol turbidit.v, 1 unit. 

Thymol flocculation, negative. 

Blood calcium, 9.5 mg. 5^. 

Blood phosphorus, 3.42 Tng.%. 

A .serie.s of fa.sting blood sugar determinations ranged 


mg. % 


with an average of 47.7 mg.' 


from 39 to 

(Chart A). Oral and Intravenous glucose tolerance 
eurve.s were completed with dimcultv due to 
hypoglycemic reactions. The Intravenou.t tolerance 
cum-e fdmwed a fasting level of :!4 mg. Tc at one and one- 
half hours and 44 mg. % at r, hout-a (Chan B! 
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Itesplratory nuotlent determinations ranged from .91 to 
.72 (Chart C). 

Kieetrocardlogram was noim.al. 

Elcclroeneeplialogr.im subsefiuent to a gluco.se tolerance 
test showed mild abnormalltle.s of alpha rhythm with 
some indication of paroxysmal irregularit.v. 

X-ray of the skull and sella was neg-titive. 

Gaslro-Intestln.al films revealed a normal .stomach and 
duodenal cap. 

From the time of .admission to the day of operation 
the patient wa.s given a high protein, hlah fat, low 
carboh.vdrate diet with sweetened orange juice avall- 
.ablc at ail tlnie.s for control of hypoglycemic attacks. 
The patient u'a.s prepared for surgei'y by administering 
300 cc, of 20% glucose intravenou.sly . The operation wa.s 
performed 31-29-4G by Drs. Roy D. AtcClure and Brock 
Brush . 

OPERATIVE REPORT 

". . . The pancreas is explored throughout. The tail 
and body are norm.al . In tlie head just above the beginning 
of (he porta! vein we can feel a small circular nodule. . ■ 
it is about the size of a table tennis ball and is about 
2 cm. in diameter, it bs nodular; very easily palpated. 
Mobilizing It near the pancreas and elevating it. Dr. 
McClure shelled tbi.s nodule out. It -seems ver>- vascular, 
looks different from the rest of the pancreas and comes 
out in several picce.s. . , after carefully palpating the 
pancreas again and other are.-is for ahnortnnl pancreatic 
ti.s.sue, we are convinced thi.s is the site of the adenoma 
and that it has been completely and satisfactorily removed 
and that there Is no other adenoma In the pancreas or 
.an3- ectopic pancreatic tissue." 

That the tumor removed constituted the only pathologi 
pre.sent, l.s .substantiated by the complete dbsajipearancc oC 
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the patlentV .symptomatology. Through .some unfortun- 
ate inisihap the liHrtue was not OKamined by the Pathology 
Uepartmeni. On the lir.st po.stoporative day the fa.sting 
blood .sugar tens 194 ing.% hut rapidly suh.sided to nor- 
mal tChart 13). The blood diastase on the same day 
was 37 and declined to 11.9 four days later. Tho post- 
operative cour.se was uneventful and the patient was dis- 
charged on December 14th on a 1200 calorie, high protein, 
reducing diet. She wa.s seen in the out-patient depart- 
ment on December ISth at which time the fasting blood 
sugar was 94 mg.%. I3y .lanuary 31, 1947, .she had lo.st 
30 pounds, her blood sugar was 99 mg. % and there 
had been no .s.vmittoms suggestive of hypogl.vcemia. 


DISCU.S.SIOX 


'J'lii.s paticnt’.s olie.s’ty is of intere.st in its develop- 
ment flurinft tlie time her liypoglyceniic symptoma- 
tology was present. The patient provided her own 
insulin for “insulin fattening.” The reverse was true 
even after removal of the tumor — weight loss 
being accomplished hy dietary measures without dis- 
comfort. The nither complete liver studies were made 
to rule out liver deficiency as the cause of hypogly- 
cemia. 

SUMM.ARY 

case of severe hypcrinsnlinisin relieved hy re- 
moval of [lancreatic tumor is reported. The excellent 
results obtained following the operation is the best 
proof wc have that a solitary tumor existed. The 
hi.stologic nature of the mass and its malignant jiossi- 
hilitii.'.« arc unknown. 
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Moderate Fats in Infectious Hepatitis: A New Concept 
Based on Recent Advances 
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ivllli iltc technical assistance of 
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and 
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T^OR CENTURIES efforts have lieen made to ob- 
viate empiricism in the dietary management of 
disease.s and substitute scientific information based on 
a knowledge ot the foodstuffs and the pathologic 
pliysiclogt’ of the di.seasc process. The ever changing 

* Chief. Medical Services, Station llo.sp,. Ft. Sill. Okba. 

Dietician. Station Ifosp., Ft. Sill, Okin. 


diet regimens cmiiloyed in the treatment of infections 
hepatitis is an outstanding example. As recently as 
1*>42. standard texts on dietetics (1-.3) have recom- 
meiifled a high carbohydrate, hut low protein and 
fat-free diet. 

I'liere i.s very little evidence tliat moderate fats 
<ire prejudicial to jiatients with liver disease and the 
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use of low fat diets appears liighly questionable. It 
is the inirpose of this paper to present the advan- 
tages of a inodcrate incrcjisc of the fat intake up to 
200 grams, in addition to a high carbohydrate and 
protein intake, f in’s is based on recent advances in 
pathologic anatomy and physiology and jiersonal ob- 
servations. 

The value of the three main foodstuffs in the treat- 
ment of thi.s disca.se i.s ba.sed on the following cstab- 
ilishcd fact.s; 

/\. C-'VRBOHYDRATES 

The value of carbohydrates in protecting the lix-cr 
has been adequately established since 1915 (4), As 
pointed out by IMiller and Whipple (5) in .studies 
on protein factors in liver protection, its efficiency 
is due primarily to sjiaring protein stores. 

13. PROTEINS 

The protective action of protein diets in iicpatitis 
has been demonstrated by Goldschmidt, Vars and 
Ravdin (6) in their work on mice. In 1940, Miller, 
Ross and Whip])lc (7) demonstrated that the amino 
acid methionine, and to a le.sser e.xtent cystine, gave 
adequate jirotection against liver damage if given 
before chloroform anesthesia. Later, it was shown 
that methionine protected protein depleted animals 
when given up to four hours after chloroform anes- 
thesia, indicating that some viable liver tissue must 
be present if methionine was to afford protection. 
There is much evidence to support the belief that 
the value of the amino acids depends primarily on 
tlie sulfur content. The uselessness of choline with- 
out cystine has been pointed out by several investi- 
gators. Cyorgy (8) suggested that choline and cys- 
tine arc needed for the synthesis of another sub- 
stance that may be methionine, which may exert a 
lipotropic action. Recently urinary methionine ex- 
cretion has been found increased in cases of liver 
dysfunction and this has been a guide in prescribing 
the dosage of this essential amino acid f9). Others 
have not found this to be of much clinical value. 

Microscopic studie.s by 'Wachstcin (10) showed 
that marked fatty infiltration occurred in most of 
the (livers of rats on a choline free, protein (methio- 
nine) -deficient diet. In liver cells containing much 
fat, reduction of cytoplasmatic phosphatase activity 
was seen. 

C. FATS 

It has long been the custom to prepare the diet 
devoid as far as practicable of fats. It is the com- 
mon belief that fats are the !ea.st digestible of foods 
and the most apt to cause symptoms in patients with 
disease of the liver or gall bladder. 

A similar argument in favor of a low protein in- 
take prevailed until recent'y (1941) since it was be- 
lieved that the impaired liver could not properly meta- 
bolize tire split protein products (1-3, II). At the 
present time it is recommended in military installa- 
tions not to restrict dietary fats too extensively but 
to provide for an intake of 70 to 90 grams (12). 
From our observations, it is felt that patients can 


tolerate an even larger intake of fat. 

It is llic purpose of this paper to point out the 
disadvantages of fat-free and low fat diets and the 
advantages of a further increase in the amount of 
fats tij) to 200 grams. A discussion of the require- 
ments and functions of dietar}- fats and pathologic 
anatomy and physiology i.s included in view of re- 
cent important advance.s affecting the treatment of 
infections hepatitis. 

FUNCTfON.S OF DIETARY FAT.S 

.An understonding of tlie normal function of dietary 
fats i.s essential to the jihystologic approach of in- 
fectious hepatitis dietotherapy. 

7 hese mainly cover the glycerides which arc iiydro- 
lizcd to glycerol and fatty acids with resynthesis on 
absorption (2). The former .substance is metabolized 
as tbongli it were a carbohydrate, the latter under 
B-o.xidation is converted to carbon dioxide and water. 
Neutral fat is stored in various dcjxit.s for reserve 
energ 3 '. Waxes arc not affected hy lipolytic enz^'nies 
and arc of no apparent value to the body. The de- 
struction and .synthe.sis of cholesterol tanimal sterol) 
and phospholipids are not well under.stood hut they 
are not jirimartly a source of energj'. They enter 
into the strnctiiraJ framework of protoplasm com 
stituting tissue fat as opposed to storage fat. Plant 
sterols or photosterols are probabl}' not absorbed at 
all from the intestinal tract (1.3;. Patients can syn- 
thesize saturated fattj' acids from sources other than 
dietary fat hut arc unable to s\'nthcsizc unsaturated 
fatty acids to a sufficient extent to maintain the nor- 
mal degree of nnsaturation of the blood lipids fl4y 
The various animal fats (“rancid fats”) and vege- 
table oils differ strikingly from one another in their 
phy.sical characteristics and chemical behavior (Table 
];. This is of the utmost imprjrtance in selecting the 


TABLE 1: RELATIVE PHYSICAL DIFFERENCES OF 
FATS AND OILS 


FAT M.P. (in C ) 

Iodine No. 

Saponification Value 

UuUvr K.ai 

2S-33 

26-3^^ 

220-233 

I'ork Fat 

35-4fi 

50-70 

103-197 

Uept Hal 


30 - 1 $ 

193-200 

OHv« on 


TS-M 

isr,-194 

Human Fat 

17.5 

57-6B 

103-199 


jiroper fats in the diet. These differences are mainly 
determined hy the relative proportions of the glj-cer- 
idcs of palmitic, stearic and oleic acids contained in 
each fat. The gL'cerides of oleic acid have the low- 
est melting point while those of stearic acid have 
the highest. Therefore, olive oil, which consists lai- 
gcly of gdyccrol trioleate, is fluid at ordinary temper- 
atiire.s. while mutton fat, which has a liigh content of 
glycerol tristcrate, is practically solid. Even a small 
admi.vture of triolein reduces the melting point of 
a fat to a very considerable degree. However, the 
imsaturated vegetable oils, such as olive oil. fail to 
furnish the nutritive equivalent of butter and ani- 
mal fats. The latter group furnishes acce.ssor\‘ food- 
stuffs which are essential for growth and health main- 
tenance, wJiilc the vegetable oils are lacking in these. 
IVhcn fuel value alone is considered they are cquiva- 
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lent. Besides on’y a small projiortion of the total fat 
consumption is necessary to fnrnish these accessory 
foodstuffs and they can be supplied by the butter fats. 
i\Iilk fat consists in large part of olein and palmitin, 
and to a lesser degree of stearin, hutyrin and caproin. 
Butter fats have the highest saponification value and 
one of the lowest melting points. It is for these 
reasons that oils and dairy fats are stressed in the 
moderate fat diet. 

NORMAL FAT REQUIREMENTS 

Since adequate eNperimental data arc not available, 
it is difficult to fix a safe lower limit for fat ingestion 
normally. The average 3000 calorie diet contains 
about 100 grams of fat. approximately 30 per cent of 
the total calories. Diets with a fat content as low 
as twenty grams per d.'iy arc often termed fat free 
or ilow fat diets since it is extremely difficult to 
prepare a diet that is totall}’ devoid of fats. 

PATHOI.OGIC PHYSIOLOGY OF LIVER 
DAMAGE 

The e.xjjcrimental studies of Mann (16) have been 
of the greatest importance in evaluating the hepatic 
functions. It was found that the following physio- 
logic processes ceased immediately on total removal 
of the liver: maintenance of normal level of blood 
sugar, formation of urea, oxidation of uric acid to 
allantoin, de-aminization of amino acids, formation of 
prothrombin, fibrinogen and plasma albumin, bile se- 
cretion for fat digestion, antisejitic action and inhi- 
bition of intestinal bacteria, and detoxifying function 
in removing poisons from the blood stream. A phy- 
siologic process that was considered modified was the 
ability to store sugars. The chief physiologic func- 
tions of bile have been summarized by Ivy and Ber- 
man (17). 

PATHOLOGIC ANATOMY 

The diets in infectious hepatitis are based on a 
pathologic picture that has long been misunderstood, 
primarily because of the paucity of postmortem ma- 
terial. Hence it has been the common belief that 
fatty changes of the liver and impaired bile physiol- 
ogy preclude the use of fats. 

It was not until World AVar I that Eppingcr (18) 
showed that the ilivers in hepatitis were involved 
without obstruction by duodeno-biliary catarrh. 
Other studies mentioned in standard books on path- 
ology .showed that fatty changes were not a part of 
the disease process. The confusing finding of posi- 
tive fat stains has been e.xplained by Endicott (19) 
who dcmon.strated that the stain is picked up by 
two “waste-pipnents,” lipofu.scin and ceroid. Biopsy 
studies in various stages of the disease showed a pic- 
ture characterized by acute necrosis and autolysis be- 
ginning at the centre of the lobules, disorganization 
of the liver cell columns, and leukocytic and especially 
histiocytic infiltrations into the portal zones. Dam- 
age and disorganization may become so widespread 
that one may wonder how recovery can take place. 
Biopsies on patients erroneously operated upon showed 


cloudy swelling with green staining by bile pigments. 
Exhaustive studies by Lucke (22) on 125 fatal ca- 
ses of infectious hepatitis have shown no evidence 
of fatty changes such as are characteristically seen 
in yellow atrophies due to chemical poisons, bacterial 
toxins, j'ellow fever or eclampsia. The rajtidity and 
completeness of cell destruction with little or no in- 
volvement of the reticular framework is a distinguish- 
ing feature of epidemic hepatitis. 

The disease process differs from that caused by 
hepatotoxic chemiads which are frequently associated 
with fatty changes (23). Hence, the significance of 
toxic agents producing fatty changes (5-8), such as 
chloroform, docs not hold for infectious hepatitis. 
Recent studies of livers in homologous serum jaun- 
dice have shown similar pictures with necrosis, atro- 
phy and vart'ing degrees of regeneration. 

ADVANTAGES OF MODERATE FATS IN 
THE DIET 

The arguments in support of a moderate fat diet 
are not meant to preclude the importance of continu- 
ing a diet high in carbohydrates and proteins. This 
has been adequatcl}' establi.shed by numerous investi- 
gators. Wilson ct al. (24), in a recent dietary study 
of 103 trcatefl cases and controls of infectious hepa- 
titis could find no evidence that a high-fat diet 1202 
grams fat) had an intolerant or harmful effect on 
the course of the disease. Scrum bilirubin, hippuric 
acid synthesis and the clinical course were used in 
comparison studies. Until adequate experimental evi- 
dence can be adduced showing that fliets which con- 
tain a moderate amount of fat are injurious to 
patients with acute non-obstructive disease of the 
liver, it seem.s unwise to prescribe diets which pro- 
vide as little as 25 grams of fat daily (25). Of 
course, if there is previous fat intolerance, overweight 
or associated gall bladder disease, a low fat diet may 
be indicated. Based on recent advances in the know- 
ledge of infectious hepatitis and our clinical obser- 
vations, the following advantages of an increased fat 
intake (up to 200 grams) are stated: 

1. HIGH CALORIC VALUE 

Because of. the chronicity of illness and the post- 
infectious asthenia, weight loss was considerable in 
the majority of the patients. Increased fats afforded 
a higher caloric intake in more concentrated form 
with less bulk and moisture content. They have a 
great satiety value and Starling (26) claims the diges- 
tive system of Western peoples has adjusted itself to 
fats constituting about one-fourth the caloric intake. 
By contributing a large amount of energy, it relieves 
the inte.stinal tract of the necessity for dealing with an 
excessive amount of carbohydrate and to a lesser 
extent spares protein. 

2. IMPORTANCE OF FATTY ACIDS 

Brown and his associates (28) have shown that 
even the normal human subject is unable to fabri- 
cate the highly umsaturated fatty acids and, therefore, 
they must be provided in the diet. When preformed 
fatty acids are available from dietary fat they ap- 
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pear to be used for body fnt synthesis almost to tlic 
exclusion of acids whicli might otlierwisc he made 
from carbohydrate and protein (27). It was shown 
Iiy Burr and Burr (29) that independent of vita- 
min su))ply. a fat-free diet in rat.s regularly resulted 
in renal lesions and other evidcnce.s of disease. Evans 
and Lepovsky (.30) found that successful gestation 
and lactation in tlicse animals were impossible and 
that male sterility occurred when the diet was en- 
tirely fat- free. These could he avoided by the ad- 
dition of certain essential fatty acids. The hy(K)thesis 
is advanced that warm-blooded animals in general 
cannot synthesize appreciable cjuantitics of un.satu- 
rated fatty acids. It is also believed that the high 
carbohydrate, higli protein diet are ordinarily con- 
tributing factors to poor health because of their pau- 
cit}' of the.se f.attj' acids (29). In his excellent re- 
view, Kapport (.31) states that excess ingestion of 
carbohydrates and even protein is concerted into fat. 
Hence, tlie body is called upon for extra anabolic 
processes during the acute phase of the di.sease process. 

.3. DIGESTIBILITY Ob' I'.-VfS 

A possible objection to ingestion of fats of exo- 
genous origin would be the low output of bile acid 
in hepatic disease. Since the liver produces no <Ii- 
gestivc fat ferments of its own but supplies the bile 
sn/lts for lowering of surface tension for emulsion 


individual bile constituents. Cholic acid is the active 
principle in bile acids with a choleretic action. Gen- 
erally, ten grains (0.6 gm.) of bile salts may be ad- 
ministered with each meal. Desoxycholic acid in one 
grain (0.065 gm.) doses is occasionally employed to 
increase lijiase activity, decrease surface tension and 
increase fat absorption. Kctocholanic acids in three 
grain doses (200 mg.) increase the volume and /loir 
of thin bile, flu.shing the jias.sages with their natural 
solvent. Imts in themselves have a cholagogue effect. 
In addition, the presence of fats in the stomach al- 
lows for slower evacuation and more complete gas- 
tric digestion of food, especially the jiroteins. Chola- 
gogiies and choleretics were not employed routinely 
in our jiatieiits because improved elaboration of fat 
in tlie liver by this means is still uncertain and the 
[latients generally showed a remarkable tolerance for 
.‘jclected fats. 

4. IX'CLUSIOX OF FAT SfILUBLE VTTA.MIXS 

The use of adequate fats minimizes the need for 
supplementary vitamin therapy since the fat soluble 
vitamins are not excluded from the diet. On the 
fat-free diet, vitamin losses during the prolonged 
course of the disease may result in subclinical mani- 
festations of vitamin deficiencies. Supplementation of 
fat .soluble I’itamins D. E and K then may bc- 
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LEGEND: 

U D S — Breakfa.st,- Dinner, Supper 
1 — Entire Jle.al Ingeslecl 

1- 2 — Half Jleal Insested 

2- 3 — Tivo-thirds lUoal Invested 

X — Entire Meal plus Second Helping 
NOTE; Supper include.s S p. M. feeding: of .S.andHica. fruit juice and milk. 


and greater exposure to the pancreatic lipase, this 
impaired function of the liver can be replaced by 
oral bile salts or the cholic acid group \vhen neces- 
sary. Actually, pancreatic lipase is active in the ab- 
sence of bile acids but it is increased threefold in the 
presence of bile (17). Diarrhea due to increased 
fats was not encountered. Presumably it is due to 
varying degrees of enteritis caused by poorly emulsi- 
fied fats and irritating fatty acids. Steatorrhea did 
not occur in any of the cases. Actually even a limited 
amount of bile salts can facilitate the absorption of 
an almost unlimited amount of fat (6). Of the 
cholagogues and choleretics, the former increase the 
volume of bile flow by contracting the gall bladder 
musculature and the -latter increases the 'Cpiantitv of 


come necessary in the fat-free diet. Common symp- 
toms of vitamin A deficiency include malnutrition, 
impaired vision, susceptibility to infections and ner- 
vous disorders and metaplasia of the mucous nicni' 
branes with keratinization. The effects of vitamin 
D cleficienc}' are too well known to describe here. 
Vitamin B mai’ be .supplemented in doses of 10 mg- 
dailj'. Larger quantities are imnecessarj' and, in fnct, 
have been thought harmful. Yeast tablets produced 
■a sense of fullness in mani' patients. There 's n 
sparing action of food fats on the vitamin B com- 
plex (27). The optimal normal requirements of-manj 
vitamins are still unsettled and therefore makes i 
difficult to indicate e.xact dosages and uses ior a 
of them even in normal health. 
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5. TIH: ^lOKALE FACTOR 

Patients with a 'lon^ standini^ objection to eating 
arc likely to do badly. During the initial period of 
extreme naii.sca. patients were given as much homo- 
genized milk as they desired. 1 his type of fat "'as 
Well tolerated in the acute phase and hunger seemed 
to he .satisfied. The finer size and distribution of 
fat aided its digc.stibility. Small amounts of fresh 
butter and other dairy fats were then added to J.hc 
diet. The total fat was finally brought up to 200 
gram.s since tolerance for more calories increased af- 
ter the acute phases subsided. 1 he butter fats and 
oils were the main fat sources. .Ml visible animal 
fat was trimmed from meats and preference was 
given to beef. In carefully checking plate waste f32), 
all foods were consistently found cfinsumed to a grea- 
ter degree than ])rcviously unless there was a iier- 
sonal dislike for a particular food item. A surjiri.sin.g 
number of second beliiings were requested and com- 
lilctely consumed by many of the jiatients. Increased 
fats made the foods more jialatable. Fats anrl fat- 
bearing food .stuffs have always held an important 
place in the human diet. The monotony of diet re- 
striction was relieved by approaching the usual type 
of meal to which they were accustomed. .Special em- 
phasis was gis'cn to colorful ami attractive trays. An 
important advantage was that these were much more 
easily prejiarcd in the diet kitchen than the low fat 
and fat-free diets. A reasonably wide choice of foods 
was ])ossible without fat restrictions. Homogenized 
milk wa.s jirefcrred to banana milk because of the 
tiring distinctive flavor of the latter. Morale was 
distinctly improved, with decreased p.sycho-neurotic 
tendencies usually associated with the post-infectious 
asthenic state and prolonged bed rest. The avoidance 
of irritating food, condiments and alcohol is impor- 
t:mt. Das-fonning vegetables sttch as beans, cabbage, 
turnip, rutabaga and broccoli, etc., are best omitted. 

6. CAI.CIL'M AND IKON METAPOLI.SM 

Over long ])criods on fat-free diets, calcium defi- 
ciencies may result in withdrawal of lime from the 
bones. This is associated with low vitamin D intake. 
The elimination of a large |)roportion of dietary cal- 
cium in the form of calcium soajis in the feces may 
occur from inadequate digestion of fats and defective 
assimilation of the higher fatty acids (jialmitic and 
stearic). This does not occur when moflenafe fats 
are included with or without bile salt thcraiiy. Rile 
acids also aid in the absorption of iron. 

.'VDJUNCT.S IN TREATMENT 

1. BIvD RES 1 ; Early and adequate bed rest de- 
creases the severit)’ of the disease and shoiTcns the 
clinical and convalescent periods (.5.5. .54). This is 
probably the most important single factor in the pro- 
])cr management of the disease. 7'oo early resumption 
of activity ma\' result in recurrences and increasing 
hepatomegaly. The criteria for recovery are a period 
of. bed' rest for at least three weeks, normal liver size 
or slight increase without tenderness or symptoms, 
absent direct immediate V'an den Bergh reaction and 
serum bilirubin under 2 mg. pet cent. 


2. KAUSE.'X and VOMITING: If nausea and 
vomiting are severe, 5 to 10 per cent intravenous 
glucose solution may be necessary. Plasma, whole 
blood or protein hydrolysates may be required to bol- 
ster ])rotein intake in severe attacks. Barker (.34) 
advised two units of plasma daily. The blood pro- 
tein lev-els are the guide. 

.5. VITAMIN SUPPLEMENT.S : Hemorrhagic 
phenomena associated with reduced plasma prothrom- 
bin levels reqtiircd parcntcrid vitamin K in 2 mg. 
doses. Ten mg. of thiamine chloride orally each day 
is adequate. Larger doses are thought to be harmful. 
Other vitamins may be added but their excess use is 
.also thought to be deleterious. 

4. METHIONINE AND CHOLINE; The pr^-.- 
ent consensus of opinion is that these amino acids 
.actually have very little measurable effect on the clin- 
ic.'il cotirse of the dise.ase. When employed, choline 
has been ttsed in doses of three grams daily, methio- 
nine up to ten grams daily. 

5. CHOLAGOGUES AND CHOLERETIC.S : 
These h.ave been considered under the digestibility of 
fats, 

6. IMMUNE .SERUM GLOBULIN (Human): 
It has been demonstrated that the gamma globulin 
fra-tion of pooletl human scrum collected from adults 
contains some protective suiistance, probably an anti- 
body. I f given during the incubation period this ma- 
terial may occasionally be effective in preventing or 
amcliomting the disease. Its therapeutic effects have 
been disapiiointing in m.Tnagemcnt of cases of “homol- 
ogous serum j.-iundice.” 7'herc are conflicting reports 
as to its effectiveness even as a prophylactic agent, 
e.xccpt in epidemic infectious hepatitis. Two illus- 
trative cases follow : 

CASE 1. PRESENT ILLNESS; One week before art- 
inl.sfilon the patient romplafned of preneral malal.se. head- 
acbe and back.'iche. There wore no f,'astro-into.stlnal .symp- 
toms other than mild .anorexia. The urine became darker 
but the ptoolK remained normal In appearance. P.a.st hl.a- 
tory revealed no jjall bladder disease, malaria, blood dy.s- 
cr.'iKla, chills, blood or pla.sma transfUKlons or j.aundice. 
Family history wa.s non-contrlbutory . 

PHYSICAL EXAMINATION: revealed a 37 year old, 
well developed, well nourished white male with 
.slirtht Icteru.s of the .skin and .sclera. Heart and lung.s 
were negative. Liver edge was pot palpable but there 
w.'i.s very slight tenderne.ss on direct percussion . The 
.spleen wa.s not enlarged. The remainder of the e.xamln- 
Jitlon was neg.ative. 

LABORATORY STUDIES: Urine examination was 
neg-atlve except for po.'^ltivc bile .and positive methylene 
blue test. Stool examination revealed no ova or para- 
.sltcs and thei-e was a positive test for bile and one plus 
occult blood with .a trace of mucus. No pathogenic or- 
gjinlsms were found on repeated stool cultures. On ad- 
mission, the white cell count was 8,330 cells with ,aS per 
cent neutrophlles, 40 per cent lymphocytes and 2 per cent 
eoslnophlles. Hemoghddn was 88 per cent. Heterophile 
antibody test revealed no tltre. .Sedimentation rate was 
21 mm. In one hour. Icterus Index was 17. Hleetro- 
cardlogram was negative except for sinus tachycardia 
with a rate of 107 per minute and a PR Interval of 0.10 
.seconds. 
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TABLE 2; FAT FREE MENU 


FOOD 

BREAKFAST 
Grapefruit Juice 
Canned I'oar Halve.s (2) 
CornllakeH 

»:T Toast (1 thick) 

Jelly (1 T.) 

Skim Milk 
Coffee with sugar 
10 A. M. 

I’lnoapplc Juice 
Hard Candy 
DINNER 

KF Broiled Steak 
FF Spaghetti w tomatoes 
FF Spinach 
H.B. Egg Halves (2) 

FF Green Lima Beans 
Bread (1 thick) 

Jelly {1 T.) 

Fresh Orange Sections 
Assorted Cookies (2) 

Tea with sugar 
Skim Milk 
2 P. M. 

Tomato Juice 
Hard Candy 
SUPPER 

Graham Crackers (2) 

FF Split Pea Soup 
Crackers (4) 

FF Beef Roast 
FF Mashed Potatoes 
FF Beets 

Lettuce Salad w JIO dress. 
Bread (1 thick) 

Jelly (1 T.) 

Applesauce 
Coffee with sugar 
Skim Milk 
TOTAL 

Recommended Dietary Al- 
lowance for Sedentary Man 
of 70 Kg. 


V) 


Weight 

Grams 

Cnlorics 

Protein 

Grams 

Fat 

Grams 

CHO 

Grams 

E 

3 

oS 

o 

X 

a 
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c « 

o o 

is 
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ta u 
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91 
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0.6 
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.04 
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0.36 
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0.2 

0.1 

18 

S 

IS 

0,2 

30 

.01 

.02 

0.13 
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20 

72 

l.C 

0.1 

10 

5 

11 
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.08 

.02 

0.39 



40 
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3.4 

0.8 

21 

20 

04 

1.1 


.11 

.10 

0.12 


14 

20 

52 



13 

3 

2 

0.1 

2 



0,03 



250 

93 

9.3 

0.5 

13 
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240 

0.6 

50 

.05 

.45 

0.2S 

3 


32 

48 



12 










200 
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0.4 

0.4 

26 

16 

20 

0.2 
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.10 

.04 

0..3G 

IS 


50 

19S 
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100 

174 

30.0 

6.0 


17 
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4..'> 

40 

.11 

.21 

4.52 

1 


no 

121 

4.0 

1.9 

21 

8 

41 

O.C 

470 

.03 

.02 

0.34 

9 


100 

30 

2.3 

0.5 

4 


30 

2.0 

5200 

.02 

.08 

0.31 
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50 

70 

5 .T 

5.1 


24 

99 

1.2 

440 

.06 

.17 

0.03 


25 

100 

55 

3.3 

0.2 

10 

14 

79 

1.2 

380 

.12 

.06 

0.90 

9 


40 

104 

3.4 

0.8 

21 

20 

04 

1.1 


.11 

.10 

0.12 


14 

20 

52 



13 

3 

•> 

0.1 

0 



0.03 
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49 

0.9 

0.2 

11 

24 

IS 

0.4 
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.0.8 

.03 

0.22 
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1.4 

3.7 

15 

0 

14 

0.2 


.01 
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0.15 
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0.5 

13 
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0.6 
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.05 
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2.0 

2.5 
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50 
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.01 
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0.3 

15 

18 

99 

1.7 

55 

.14 

.05 

0.77 



20 

84 

1.9 

1.9 

15 

4 

20 

0.3 


.03 

.01 

0.12 



100 
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30.0 

C.O 


17 
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4.5 

40 

.11 

.21 

4.52 
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100 

85 
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0.1 

19 

9 

49 

0.7 

40 

.11 

.04 

1.21 

12 


100 

55 

1.5 

0.1 

12 

IS 

28 

0.7 
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.01 

.02 

0.20 
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50 

10 

O.C 

O.I 

2 

11 

13 

0.3 

lOU 

.03 

.02 

0.09 
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40 
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3.4 

0.8 

21 

20 

04 

1.1 


.11 

.10 

0.12 


14 

20 

52 



13 

3 

2 

0.1 

2 



0.03 
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82 

0.2 

0,1 

20 

4 

7 

0.2 

50 

.01 

.01 

0.04 
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12 
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93 
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0.5 

13 
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50 

.05 

.45 
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.8 
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2iS 
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2500 
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800 

1320 12.0 i 

5000 1. 

50 2. 

*> 
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75 
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CLINICAL COURSE: The patient Improved gradually 
for 10 days and then suffered a relapse with return of 
malaise, anorexia and slight temperature rise to 39.2 
degrees F. The icterus index finally reached normal limits 
13 days after this exacerbation. 

TREATMENT: On admission, patient was given a high 
carbohydrate, high protein and low fat diet with banana 
milk added four times daily. One multi-vitamin capsule 
re-enCorced with five mgm. of thiamine chloride was 
given three times daily after meals. One tablet of Syn- 
kavlte (vitamin K) was given dally. In addition, hard 
candies were fed between meals. At the time of the 
exacerbation, patient was given clysls of one liter of 10 
per cent glucose solution with 10 mg. thiamin chloride 
lntravenou.sly dail.v for four days. During the exacerba- 
tion, the diet was changed to a high protein, high carbo- 
hydrate and moderate fat content. Since the patient was 
a mess sergeant, his opinions relative to subjective com- 
plaints were especially informative. The original diet 
(Table 2) was so unpalatable that much food was left 
on the tray at each mealtime. The banana milk formula 
was soon tiring because of its distinctive flavor, depriving 
patient of a high protein Intake. A rapid return of 
appetite and weight increase ensued. Morale was con- 


sidorably affected by the addition of moderate fats to 
(ho diet (Table 3). 

CASE M. PRESENT ILLNESS: Four daj's prei'iouslyi 
the patient had a violent attack of abdominal cramps fol- 
lowed by vomitinfi: with inability to retain any food. He 
then noticed that his urine became much darker but the 
stools did not change color nor did he develop any dla^'r- 
hea or constipation. Past history and family history 
were non-contiibulory. 

PHYSICAL EXAMINATION revealed a 34 year old 
white ofllcer with definite icteric tinge of the sclera 
and skin. Heart and lungs were negative. Although the 
liver and spleen were not palpable there was definite 
tenderness over the right upper quadrant. There was 
no rigidity or masses. Remainder of examination was 
negative . 

LABORATORY STUDIES showed a white count of 
6,300 with 50 per cent neutrophilcs, 49 per cent lymphO' 
cytes and 1 per cent oosinophilcs. Hemoglobin was 
per cent. Urine was es.<5entially negative except for a 
positive test for bile, Ictei-us index was 22 and the direct 
Van den Bergh test was positive immediate. Kahn test 
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TABLE 


FOOD 

Weight 

Grams 

BREAKFAST 


Grapefruit .Tuice 

200 

Canned Pear Halves (2) 

100 

Cornllakcs 

20 

Toa.st (1 thick) 

40 

Butter (1 pat) 

10 

Jelly (1 T.) 

20 

Soft Eggs (2) 

100 

Whole -Milk (2) • 

.500 

Coffee with sugar 

12 

10 A. M. 


Whole Milk (1) 

250 

Hard Candy 

50 

DINNER 


Broiled Steak with juice 

200 

Siiaghctti with tomatoe.u 

170 

Buttered Green Limas 

100 

H.B. Egg Halves (2) 

50 

Bread (1 thin) 

20 

Butter (3 pats) 

30 

Jelly (1 T.) 

20 

Fresh Orange Sections 

100 

Assorted Cookies (2) 

25 

Whole Jlllk (2) 

500 

2 P. M. 


Whole Milk (1) 

250 

SUPPER 


.Split Pea .Soup 

200 

Crackers (4) 

20 

Lo.an Beef Roast 

100 

Mashed Pot.atocs 

100 

Head Lettuce .Salad with 

50 

French Dressing w vog. oil 

20 

Bread (1 thin) 

20 

.Telly (1 T.) 

20 

Applesauce 

100 

Graham Crackers (2) 

25 

Whole .Milk (2) 

500 

Butter (2) 

20 

NIGHT FEEDING 


Boast Beef Sandwich 


Lean Beef 

100 

Bread <2 thin) 

40 

Lettuce (1 leaf) 

25 

Tom.ato Slice." 

50 

Mayonnaise (w veg. oil) 

10 

Whole Milk (1) 

250 


total 

Keoominended Dietary Al- 
lowance for Sedentary Man 
of 70 Kk. 


3: HIGH PROTEIN, MODERATE FAT MENU 


< c 

c c ■> 


Calories 

Protein 

Grams 

n 

E 

^ rs 
a t* 
U-O 

CHO 

Grams 

Calcium 

Mgs. 

Phosphoi 

Mgs. 

Iron 

Mgs. 

Vitamin 
1. U. 

Thiamin 

Mgs. 

Riboflavi 

Mgs. 

Niacin 

Mgs. 

Ascorbic 
Acid, Me 

Vitamin 
1. U. 

94 

0.8 

0.4 

22 

42 

40 

0.0 

20 

.04 

.04 

0.30 

08 


75 

0.2 

0.1 

18 

8 

18 

0.2 

30 

.01 

.02 

0.13 

2 


72 

1.0 

0.1 

10 

5 

11 

0,3 


.08 

.02 

0.39 



104 

3.4 

0.8 

21 

20 

04 

1.1 


.11 

.10 

0.12 


14 

7.3 


8.1 


2 

2 


319 



0.01 


8 

52 



13 

3 

2 

0.1 

2 



0.03 



140 

11.4 

10.2 


48 

198 

2.4 

880 

.12 

.34 

0.00 


50 

340 

17.0 

19. 0 

20 

590 

400 

1.0 

850 

.20 

.90 

0.50 

5 

10 

4S 



12 










173 

8.8 

9.8 

13 

295 

233 

0 , 5 

425 

.10 

.45 

0,28 

3 

5 

19.S 



49 










34S 

00.0 

12.0 


34 

040 

9.0 

80 

.22 

.42 

9.04 

2 


121 

4.0 

1.9 

21 

8 

41 

O.C 

470 

.0.3 

.02 

0.34 

9 


55 

3.3 

0.2 

10 

14 

79 

1.2 

380 

.12 

.00 

0.90 

9 


70 

5.7 

.5.1 


24 

99 

1.2 

440 

.00 

.17 

0.03 


25 

52 

1.7 

0.4 

11 

10 

32 

O.C 


.00 

.05 

0.00 


7 

219 


24.3 


G 

6 


947 



0.03 


24 

52 



13 

.3 

O 

0.1 

2 



0.03 



49 

0.9 

0.2 

11 

24 

18 

0.4 

250 

.08 

.03 

0.22 

45 


98 

1.4 

3.7 

15 

0 

14 

0.2 


.01 

.01 

0.15 



340 

17.0 

19.0 

20 

590 

400 

1.0 

850 

.20 

.90 

0.50 

5 

10 

17.3 

8.8 

9.8 

1.3 

295 

233 

0.5 

425 

.10 

.45 

0.28 

3 

5 

84 

5.1 

0.3 

15 

18 

99 

1.7 

55 

.14 

.05 

0.77 



84 

1.9 

1.9 

15 

4 

20 

0.3 


.03 

.01 

0.12 



174 

30.0 

0.0 


17 

323 

4.5 

40 

.11 

.21 

4.52 

1 


85 

2.0 

0.1 

19 

9 

49 

0.7 

40 

.11 

.04 

1.21 

12 


10 

0.0 

0.1 

2 

11 

1.3 

0.3 

100 

.03 

.03 

0.09 

3 


04 


7.0 











52 

1.7 

0.4 

11 

10 

.32 

O.C 


.00 

.05 

0.00 


7 

52 



13 

3 

2 

O.I 

2 



0.03 



82 

0.2 

0.1 

20 

4 

7 

0.2 

50 

.01 

.01 

0.04 

1 


104 

2.0 

2.5 

19 

5 

50 

0.5 


.01 

.03 

0.40 



,340 

17.0 

19.0 

20 

590 

400 

1.0 

850 

.20 

.90 

0.50 

5 

10 

140 


10.1 


4 

4 


0.38 



0.02 


16 


174 

30,0 

0.0 


17 

32.3 

4.5 

40 

.11 

.21 

4.52 

1 


104 

.3.4 

0.8 

21 

20 

04 

1.1 


.11 

.10 

.12 


14 

5 

0.3 


1 

0 

7 

0.2 

50 

.02 

.01 

.05 

2 


12 

0.5 

0.2 

2 

4 

11 

0.3 

505 

.03 

.02 

0.34 

13 


00 

0.1 

7.3 


1 

4 

0.1 

21 






173 

8.8 

9.8 

1.3 

295 

23.3 

0.5 

425 

.10 

.45 

0.28 

3 

5 

4775 

251.0 

205.0 

487 

3045 

4377 

.37.0 

9240 

2.5 

C.l 

20.71 

192 

210 

2500 

70.0 



800 

1320 

12,0 

5000 

1.5 

2.2 

15.00 

75 

200 


was neBallve. Temperature, pulse and respirations were 
normal throushout. 


fT.Tldo 3) the patient bOKan to cat all of the food on his 
tray with rapid roRaln of his weight and .strength. ■ 


TREATMENT: P.itlent was placed on high carbohy- 
drate. high protein, low fat diet with banana milk five 
times a day. Supplement.ary vlt.amln.s were added, re- 
enforced with 10 mgm. of thiamine chloride dally. 

COMMENT: The patient found that he quickly tired 
of the banana milk feedings and left much food on his 
tray. He found the diet (Table 2) unp,'tlat.able and had 
fe'reat difficulty In consuming an .aderiuatc amount of cal- 
ories. Upon the .addition of Increased fats to the diet 


CONCLUSION 

A moderate increase of fats up to 200 grams in 
the dietary treatment of infectious hepatitis is advo- 
cated in light of recent advances in pathologic anato- 
my and piiysiologj’ and clinical observations. 

I am Indebted to Dr, Carl IT. Greene for his suggestions 
and critical review of this paper. 
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Case Reports from Soper-Joslyn Clinic, St. Louis 

/>’-V 

HOR.\CE W. SOPER, M.D. 

and 

II.AROI.D L. JOSLYN, M.D. 

S r. LOUIS, MO. 


CASE XO. 1 

Widow .iffcd 67 crunc under observation December 
11, 1945. Blood pre.ssiirc 200 over 90. Comiilained 
of severe liackacbe and stifFne.ss of both knee joints. 
X-ray of the lower spine and knees showed the pres- 
ence of nodules characteristic of the degenerative 
form of artliritis. Her finger joints were enlarged 
with typical Heberdcn nodes. 

Blood count was as follows; Hemoglobin. 70 per 
cent: Ervtlirocytes, 4,330,000; Leucocyte.s. 5.800. 
Wasserman and Kahn negative. Urinalysis revealed 

nothing abnormal. , , , u 

She was placed on a fliet list Avhich inoludcd_ all 
vegetables and all fruits. Bread ivas limited to four 
slices of Avhole Avheat bread daily. She ivas permitted 
to eat the wliite-of-cgg desserts, hut cvci-ythiug con- 
taining the volk of eggs, all meats and all internal 
organs were excluded, lu fact, she followed our typi- 
cal low cholesterol diet. This treatment is based upon 
the fact that cholesterol deposits in the arteries ana 
the joints were responsible for the high blood pres- 
sure and degenerative arthritis. 


Although her basal mctaholisni test was within nor- 
mal limits, her skin was rough and nails brittle. She 
was placed iiiion one grain of thyroid taken in the 
morning upon arising and given the Squibb’s Brew- 
ers' Yeast Powder, two teaspoonfiils once daily, for 
the Vitamin li content. 

Her back and knees improved ra]>idly and by Fch- 
riiar)' 26, 1946, her blood pressure was 150 over 70. 
.Admiiiisfmtion of thyroid was stopiied. -At that time 
her diet was increased to include the lean portion of 
beef, chicken, turkey, lamb and baked fish once daily, 
avoiding all gravies. 

When she reported December 2. 1946. her blood 
pressure was 140 over 70 and she was free from all 
pain. Her weight was 129 pounds, 

Wc sec many cases of this combination of hyper- 
tension and degcncGitivc arthritis that arc complctclj 
relieved bj’ this method of treatment. Both thyroid 
and iodine arc cholesterol solvents and one or the 
other should he administered regardless of the baial 
rate. 
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Jour. n. D. 

.SoptemTier, IS’IT 

CASE NO. 2 

Female a{,md 64 had been under our aire for minor 
dige.stive di.sturbance.s and 1)ronchitis for the past five 
I'cars. January 17, 1947, she came to the office with 
a temperature of 102.5 degrees complaining of pain 
in the upper part of the right cliest. She had no 
cough, but liad lost her appetite and the pain was 
di.sturbing her. Complete physical examination of the 
chest revealed absolutely no lesion whatsoever, no dul- 
ness on percussion, no rales heard. This finding was 
corroborated by two other members of the staff. It 
really appeared to be a case of intercostal neuralgia. 
However, because of her rise in temperature we had 
an x-ray of her chest which revealed a shadow indi- 
cating consolidation in the lower part of the upper 
right lobe. 

She was sent home and a practical nurse was en- 
gaged who fed her every two hours. She was given 
a tablet Grain 7.5 sulfathiazole every three hours 
with a glassful of water. In two days’ time the 
temperature had subsided entirely and she began to 
cough and expectorate blood and mucus character- 
istic of lobar pneumonia. A microscopic examination 
of the smear revealed a pneumonococcus, negative tor 
tubercle bacilli. Her appetite improved. She was kept 
in bed for one week’s time. She had taken 20 of the 
sulfa tablets which were now discontinued and she 
was placed on liquid peptonoids and creosote, 2 drams 
every two hours. She returned to her work as sales- 
woman. 

Reported again to the office on February 25, 1947. 
Her chest w'as again x-rayed and a slight thickening 
of plenoa corresponding to the lower surface of the 
pneumonic process was disclosed. She was free from 
cough or discomfort and regained her w'cight and 
strength. 

This is truly a case of a typical lobar pneumonia, 
which could only be diagnosed by x-ray of the chest. 

CASE NO. 3 

Diabetes mellitus. Patient male aged 58, 5 foot 
7 in height, weight 210 pounds. Had been under 
treatment elsew'here for diabetes for four years. He 
was given a diet of large fat content and was taking 
40 units of insulin daily. Flis blood jjressurc was 
210 over 110. He was obese, the liver enlarged, a 
hand’s breadt’n below the rib margins. His skin was 
dry and he suffered from itching, headache and ver- 
tigo. The ba.sal metabolism rate was minus 10, fasting 
blood sugar 180, NPN 36. 

He was placed on a diet of low' cholesterol con- 
tent, consisting chiefly of fresh vegetables and fruit. 
Fresh hrewers’ yeast powder w'as adinini.stered to 
maintain the Vitamin B complex. Tw'o grains of des- 
sicated thyroid w'as given in the morning upon arising. 
Tliyroid is a cholesterol solvent. We frequently see 
subth 3 ’roi(l patients wdio have been taking large doses 
after meals. The acid content of the stomach quickly 
dige.sts the thyroid and no results are produced ; a 
much smaller dosage in the fasting stomach is effec- 
tive. 

The patient lost w'eight rapidlj', his headache and 


vertigo disappeared, his skin cleared up and in two 
months’ time his liver was ncrmal in size, his blood 
pressure was reduced to 140 over SO. The insulin 
W'as gradually reduced. In six months’ time his fast- 
ing blood sugar was 80. The urine was free from 
sugar and the insulin w'as discontinued. His diet was 
increased to, one portion of lean meat once daily and 
a fairly normal carbohydrate content, the egg 3 'olk, 
internal organs, butter, pork, cream and other fats 
of high cholesterol content were avoided. 

We see many cases of this character w'ho improve 
w'hen the high fat diet is discontinued, and iodine or 
thyroid is administered. 

The occult blood test in the feces. This test is of 
extreme value. We have made it a rule that no mat- 
ter w'hat the patient complains of a routine analysis 
of the feces should be done in cver 3 ' case. The gastric 
ulcer patient w'ill soon show' a negative test. If it 
remains positive for several w'ceks under strict ulcer- 
cure regimen a diagnosis of malignancy is made and 
operation advised. Many patients have been saved by 
this method. We have collected now 78 cases w'ith 
persistent occult blood' in the feces in w'hich x-ray 
examination of the entire gastro-intestinal tract has 
been negative, palpation negative, patient sustained no 
weight loss and no los in appetite. The diagnosis 
finally establi.shed was malignancy and was confirmed 
by operative procedure. In 35 of the cases a lesion 
was located in the stomach, 32 in the colon, 9 in the 
small intestine and 2 in the oesophagus. All of these 
w'ere earl 3 ' in character and all successfully removed 
by surger 3 ' without a single fcTtality. 

One remarkable case not included in tliis list oc- 
curred in a female a.ged 36 who had slight digestive 
disturbances, no w'cight loss, but persistent occult 
blood reaction in the feces. Operation disclosed an 
inoperable carcinoma in the second portion of the 
duodenum w'hich finally resulted in metastasis and 
death. 

In all of these cases it is very important to exclude 
the presence of bleeding from other sources such as 
nasal .sinuses, throat, gums, hemorrhoids, cervix, and 
rectal and sigmoid polyps. Even in a virgin w'ith a 
strong hymen w'e find that w’e can introduce a three- 
cighths-inch vaginoscope with the patient in the knee- 
chest posture and have a good view' of the cervix. 
^Ve find benign polyps in the rectum and sigmoid 
can be readily destroyed by the diathermy spark. 

We employ a modification of the Guaiac test for 
occult blood, inasmuch as we found that the other 
tests were reall 3 ' too delicate in character. The test 
w'c cmplov' follow's: 

Ingredients; 1. Hydrogen pero.xide U..S.P. 3 per 
cent. 2. Guaiac solution — 2 gms. powdered Guaiac 
di.ssolvcd in 120 cc. of 95 per cent alcohol (keeps 
indefinitely). 

Method ; 1 cc. Guaiac solution ; 8 cc. hydrogen per- 
oxide. A swab or applicator is dipped into the feces 
and it is added to this mi.xture. stirred well and al- 
low'cd to stand for tw'o minutes. 

The amount of blood varies with the intensity of 
the color : light green, 1 plus ; green, 2 plus ; light blue, 
3 plus; ro 3 'al blue, 4 plus. 
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The only cure for gastro-intestinal cancer is carl}' 
diagnosis and iniinediate surgery. The x-ray, of 
course, establishes the diagnosis in the vast majority 
of cases. Careful palpation of the abdomen is im- 
portant; we have records of five cases in wliich this 
Iirocedure was successful. The growth occurred in 


the wall of the gut and protruded externally, so occult 
blood reaction and x-ray were negative. Two of tlie 
rases were located in the sigmoid flexure and three 
in the small intestine. All made complete recovery 
following surgery, and the pathologist found them all 
to be adeno-carcinoma. 


The Post-Cholecystectomy Syndrome, Incidence, Etiology and Treatment 

h 

WILLIAM T. DAVISON, M.D. 

DURHAM, N. C. 


INTRODUCTION 

■p) ISEASE OF THE BILIARY TRACT is per- 
haps the commonest cause of upper abdominal 
discomfort. Graham and Cole (1) have stated that 
they believe that 24 per cent of the adult population 
have gallstones and that an equal number have chole- 
cystitis without calculi. Mentzer (2) found evidence 
of bile tract infection in 66 per cent of 612 routine 
autopsies at the Mayo Clinic and in only 7 per cent 
had a primary diagnosis of cholecystitis been made. 
Many other authors note the incidence of gall stones 
to be between 20 and 25 per cent of adults (3, 4, 5, 6) 
and as high as 33 per cent (11, 12). 

We shall not deal with the pathogenesis of biliary 
tract disease except to say that the idea that chole- 
cystitis is caused primarily by chemical action seems 
to be gaining headway (7). But a few words as 
to current trends of treatment of cholecystitis and 
cholelithiasis are pertinent. Almost all the large sur- 
gical clinics in this country are agreed that once gall 
stones have been demonstrated either by x-ray or by 
the clinical course of the patient, cholecy'stectomy is 
the most advisable method of treatment (10, 12). 
Many authors advocate early surgical intervention in 
acute cholecystitis (13, 14, 23). Medical management 
of patients with biliary tract disease has not been 
■wholly unsuccessful but early surgical treatment ap- 
pears to yield a higher percentage of cures if the 
surgeon selects his cases carefully. 

DEFINITION 

The post-cliolecystectomy syndrome can be defined 
as a recurrence of symptoms following removal of 
the gall bladder resembling or identical to those which 
existed prior to operation. 

INCIDENCE 

The results revealed by follow-up examination after 
cholecystectomy, especially in the group of patients 
with non-calculous cholecystitis, are rather discour- 
aging (15, 16, 17, IS, 19, 20, 21, 22). The authors 
quote figures varying from 30 to 40 per cent of 
cholecystectomized patients complaining of some or 
all of the symptoms they had prior to operation. Most 
authors make the point that the greatest frequency' 
of the post-cholecystectomy syndrome occurred m those 
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patients who had definite colic prior to operation and 
in whom functional disturbances were demonstrated 
by cholecystography but in whom the surgeon en- 
countered either an absence of pathologic lesions in 
the gall bladder or the presence of a non-calculous 
cholecystitis. The syndrome was uncommon when a 
gall bladder filled with stones or a fibrotic function- 
less gall bladder and a dilated common duct was found. 

CLINICAL MANIFESTATIONS 

Dr. R. Colp (24) slates; “the post-cholecystectomy 
syndrome may resemble cholecystitis and cholelithiasis 
in all their varied clinical manifestations and it may 
simulate many of the physical findings.” The factors 
contributing to failure of cbolecystectomy to relieve 
the patient’s symptoms arc many (19, 25), and the 
complaints which follow operation may be bizarre. 

The acute symptoms, occasionally occurring even as 
early as during the convalescent period and most fre- 
quently noted within the first two years, may be in- 
itiated by excruciating, knife-like, colicky pains in 
both upper abdominal quadrants and often radiating 
through to the back and up under the shoulder 
blades and less commonly to the shoulders. Nausea 
and vomiting are frequent with these attacks, short 
periods of mild jaundice, pruritus and even inter- 
mittent fever and chills occur occasionally. Physical 
e,xamination may reveal right upper quadrant sore- 
ness and a faint icteric tint to the sclerae. Douhilet 
(21 ) in the Surgical Oinic of the Mount Sinai Hos- 
pital in Nesv York City, following 253 patients who 
had been operated upon for gall bladder disease for 
a period of one to seven years, notes an incidence 
of nearl}' 40 per cent who complained of postoperative 
symptoms. The majority were having acute attacks 
simiiar to those experienced prior to operation and 
these the author divided into two main ty^s: 78 
patients stated that the intense post prandial pain 
lasted from five minutes to two hours and occasional!} 
radiated to the back; 24 patients complained of pam 
lasting from two to twenty-four hours radiating Roni 
the left upper quadrant to the shoulders and fiC" 
quenbly accompanied by persistent abdominal sore- 
ness and in two rases an acute pancreatitis developed. 

ANATOMY 

In order to more easily appreciate the various theo- 
ries as to the etiology of the post-cholccystectoiu) 



291 


Jour, D. D. . .'PiiE PoST^-ChOI-ECYSTEGTOXIV Syxdrome 

September, 1S4( 



Figure I. I,.ocaUou ot the sphincters of the biliary and pancreatic ducts. Modided 
from “Po-stcholccystectomy Syndrome and Its Tre.atment,” by Ralph Colp (24). 


syndrome a schematic diagram of tlie anatomy of 
the extra-hepatic hiliar}' s)'slcm is attaclicd. 

Hendrickson (26) in a study of the musculature 
of the cxtra-hepatic biliary systems in dogs, rabbits 
and man presented what is now regarded as the 
classic description of the musculature surrounding the 
lower end of the common bile duct. More recently 
Nuboer (’27) demonstrated the relationship of the 
musculature of the lower end of the common bile 
duct to the musculature of tiie duodenum. 

The cinhryologj' of this area has been investigated 
by Boyden and his associates (28) and they have 
demonstrated longitudinal fasciculi which probably 
serve to erect the papilla and aid in the ejection of 
bile, a sphincter of the pancreatic duct, a definite 
sphincter at, the terminal end of the dioledochus and 
in addition in one-sixth of their cases, a sphincter 
of the ampulla. Contraction of this latter sphincter 
converts the common bile duct and the duct of Wir- 
sing into one canal with consequent reflux of bile 


into the pancreas and pancreatic ferments into the 
conunon bile duct, 

PHYSIOLOGY AND PHARMACOLOGY 

Under normal circumstances the choledochal sphinc- 
ter remains closed in-between meals and the normal 
gal! bladder acts as a pressure regulating mechanism 
to keep the intra-ductal pressure in the extra-hepatic 
biliary system from exceeding the secretory pres- 
sure of the liver. The intermittent discharge of bile 
into the intestine is dependent, following humoral 
stimulation due to food in the stomach and duodenum, 
upon relaxation of the sphincter mechanism and si- 
multaneous contracture of the intrinsic musculature 
of the gall bladder wall according to the Meltzer law 
of contrary or reciprocal innervation. Judd and Mann 
(29) demonstrated that the dilation of the common 
bile ducts which occurs in dogs following cholecys- 
tectomy does not occur when the choledochal sphincter 
is cut at operation. Potter ‘and Mann (30) demon- 
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strated markedly increased intracholedochal pressure 
following cl’.olecystectomy. It has also been shown 
that alkali placed in the duodenum increased and acid 
decreased the resistance of the common bile duct 
sphincter in dogs and that in human beings who had 
cholecystitis and duodenal ulcer, there was hypertro- 
phy of the musculature of the sphincter (31). Kita- 
koji (32) has shown that drugs which excite para- 
s 5 Tnpathetic nerves tiTmscarinc, pilocarpine, physostig- 
mine and especiall)- acetylcholine) also stimulate the 
tone of the sphincter of Oddi both in vivo and in 
vitro and that drugs which paralyse the parasympa- 
thetic nerv'es (atropine, scopolamine) relax the sphinc- 
ter of Oddi. He also demonstrated that morphine and 
nicotine cause a contraction of Oddi’s muscle and that 
epinephrine and ergotamine tartrate produce slight 
if any change in the intra-biliary pressure, 

ETIOLOGY 

An explanation for the signs and symptoms of 
the post-cholecystectomy syndrome has been attributed 
by most authors studying the problem to dyskinesia 
of the sphincter mechanism (24, 33, 34, 35, 36, 37). 
This sphincter spasm ma)’’ be stimulated either by 
local causes or by intra-biliary causes such as recur- 
rent or residual calculi in the cystic or common duct, 
partial traumatic strictures of the choledochus, cholan- 
gitis or pancreatitis. Occasionally the spasm may be 
precipitated by p.sychic disturbances and by glandular 
dyscrasias and less commonly by a spastic colon. 

Bergh and I-ayne (37), McGowan, Butsch and 
M'alters (38), and Doubilct and Colp (39) have 
shown by manometric and lipoidal injections in the 
intubated common duct that there is increased resis- 
tance offered b)' the sphincter immediately postoper- 
atively and marked .spasm can be produced py cer- 
tain drags (morphine, codeine, dilandid). Definite 
hypertrophy of the muscles of the ampulla has been 
observed following cholecystectomy by several authors 
(40, 41, 42). Gray and Sharpe (43), in reviewing 
-M cases that were operated upon at the Mayo Clinic 
because of signs and symptoms of the post-cholecys- 
tectomy syndrome showed that in every case speci- 
mens of the cystic duct removed showed evidence of 
disease and in 33 cases or 79 per cent there was marked 
evidence of recent inflammation. 

Several authors (22, 43) call attention to the fact 
that the signs and symptoms of disorders of othei 
nearby tissues closely imitate and are frequently mis- 
taken for disease of the extra-hepatic biliary tract, 
namely, acute intestinal pancreatitis. Angulation of 
the duodenum by attachment to the denuded gall blad- 
der fossa may perhaps cause postoperative flatulence 
and vague epigastric distress. It is now well accepted 
that every case of cholecj'stitis and cholelithiasis is 
accompanied by a certain amount of hepatitis, cholan- 
gitis, pancreatitis and occasionally duodenitis. In some 
cases of long standing biliary tract disease, these sec- 
ondary pathologic processes may have advanced to 
the point where they are irreversible and may give 
rise to symptoms following removal of the gall bladder 

These" clinical and experimental observations all 
seem to point to the fact that biliar}' dyskinesia is 
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an important factor not merely in relation to the post- 
cholecystectomy syndrome but also in the pathogenesis 
of the original disease, 

TREATMENT 

The treatment of the post-cholecystectomy syn- 
drome can be divided into two phases. The first is 
prevention. This includes the careful selection of pa- 
tients since it has been shown that if stones are pres- 
ent operation affords permanent benefit in 80 to 95 
per cent of cases (44, 45) and only slightly less 
satisfactory results are obtained following removal of 
non-calculous gall bladders in which there is evidence 
of advanced disease. The operation itself should be 
very carefully performed and the common duct ex- 
plored only when there are excellent indications there- 
for (46). 

However, when a patient develops the post-chole- 
cystectomy syndrome following operation, careful eval- 
uation and examination of the case is necessary' prior 
to instituting therapy. It goes without saying that 
in those cases where there is evidence of anatomical 
deformity of the common duct resulting in increased 
intra-biliary pressure, bile stasis and hydro-hepatosis 
(47), a second operation is imperative in order to 
save the patient’s life. 

In those cases where the symptoms and signs can 
be attributed to biliary dyskinesia without anatomical 
deformity, medical management is indicated and in 
many cases is remarkably successful. Such antispas- 
modics as amyl nitrite, nitroglycerine and theophyllin 
in ethylenediamine (aminophydlin) have been shown 
to give relief from the acute episodes (35, 49, 50, 51). 
Although morphine, codeine and dilaudid have been 
shown to raise the intraductal biliary pressure, their 
central action alleviates pain and their use in certain 
cases appears justified. No reports on Demoral are 
available as yet but in one case in the author’s ex- 
perience it ivas by far the most effective medication 
used. 

Dietary regulation is also useful. These patients 
should be advised to avoid heavy meals and eat small 
amounts of food at frequent intervals which would 
tend to provoke a constant rather than an intermittent 
flow of bile. Any type of rich or irritating food or 
excessive amounts of food and drink which might 
set up a duodenitis should be emphatically prohibited. 

fn cases where residual common duct stones are 
suspected or visualized by choledochography, a flush- 
ing regimen such as advised by Best (48) should be 
given a trial since he has shown that 25 per. cent 
of common duct stones can be passed following thus 

procedure. . . , 

Best’s three day “Biliary Fluish Regimen” is carnet! 

out as follows: 

First Day: 

1. Decholin or procholou — 3 tablets 3 times a 
day and at bedtime. 

2. Nitroglycerine grains 1/100, 3 times a day be 
fore meals. 

3. Magnesium Sulpbate 2 drams before breakfast. 
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4. Pure cream 1 ounce before evening meal anti 
at l)Ctltimr. 

.Second Day: 

1. ]3echoHn or procholon — 3 tablets 3 times a 
day and at bedtime. 

2. Atropine grains 1/100 dissolved in a little water 
3 times a day l>e{orc meals. 

3. Magnesium Snlpbate 2 drams before breakfast. 

4. Pure cream 1 ounce before evening meal and 
at bedtime. 

Third Day: 

1. Dccholiii or procholon — 3 tablets 3 times a 
da}' and at bedtime. 

2. Nitroglycerine, grams 1/100, 3 times a day be- 
fore meals. 

3. ^Magnesium Sulphate 2 drams before breakfast. 

4. Pure cream 1 ounce before evening meal and 
at bedtime. 

Pest places all his patients who have had a chole- 
cystectomy with or without exploration of the com- 
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mon duct on this regimen starting on the eighth 
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SUMMARY 
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-defined as a recurrence of symptoms following re- 
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The anatomy, physiolog}- and pharmacology of the 
e.xtra-hepatic biliary system are discussed and the var- 
ious etiologies of the post-cholecystectomy syndrome 
arc reviewed. A rational pharmacological basis for 
the treatment of biliary dyskinesia is presented. 
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Pathogenesis and Treatment of Ulcerative Colitis with Extract of Hog Stomach 

by 

ROBERT EHRLICH, M.D.* 

BOSTON, MASS. 


^ j ^ HOSE SPECIFIC DISEASES producing ulcer- 
ative lesions of the colon, such as bacillary and 
amebic dysenteiy, and tuberculous enterocolitis, com- 
pose a small percentage of the cases presenting ulcer- 
ation of the large intestine. On the other hand, by 
far the majority of cases with the characteristic dif- 
fuse ulcerative inflammation of the colon cannot yet 
be attributed to a known specific etiological agent. 
The term nonspecific or idiopathic ulcerative colitis 
has been ascribed to tliis clinical entity. 

This discussion will concern itself with the idio- 
pathic type of ulcerative colitis and the relationship of 
a protective substance or anti-proteoljlic enzyme, in 
the prevention and treatment of nonspecific ulcer- 
ative colitis. 

The work done has been entirely in vivo and con- 
clusions drawn are from clinical observ'ations. 

It is not the purpose of this paper to disparage the 
established theories propounded by other observers and 
there is concurrence with Bockus f 1 ) when he states, 
“This clinical syndrome is associated with a bacterial 
or toxic invasion of the bowel wall, conditioned by 
vaiy-ing immunologic, allergic, nutritional and ner- 
vous phenomena.” 

Bacterial invasion of the intestinal mucosa has been 
demonstrated by many observers with such a remark- 
able multiplicity of micro-organisms as the specific 
offenders in the etiologj' of ulcerative colitis, that 
the constant inconsistency of a specifically predom- 
inant pathogen would appear indicative of its relative 
lack of establishment. Bargen (2) states, “The in- 
fection may be caused b}' one or more of several 
bacteria or animal parasites, in association with cer- 
tain dietary and constitutional deficiencies, or by other 
conditions, some ot them still unknown. On the 
other hand, the element of intraenteric infection can- 
not be disregarded as a contributing factor to the 
severity and chronicity of the disease. 

Brown (3) expressed an interesting view in his 
anatysis of the etiological void of specificity. “Is it 
not possible that the cause of the disease is to be found 
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not in the presence of a definite and specific infective 
agent, but rather in the absence of some protective 
substance or mechanism, of a something which nor- 
mally inhibits the bacterial invasion of the intestinal 
wall, perhaps due to metabolic error, or endocrine dis- 
turbance, or lack of specific bacteriophage, or ab- 
sence of some nor.mal bactericidal substance in the 
intestinal mucosa.” 

The deduction is made that the intestinal mucosa is 
endowed with a substance, which for purposes of de- 
scription the author designates as “an anti-proteolj-tic 
substance” whose function it is to protect the intes- 
tinal mucosa from autolysis by proteolytic enzymes 
which arc contained in the intestinal contents. This 
anti-proteolytic factor appears to be most prolific in 
the stomach and small intestine, gradually decreasing 
in mucosal content in the large intestine and particu- 
larly in the descending colon and rectum. 

^Morrison (4) has culminated a series of investi- 
gative studies by several observers on the theoretical 
presence of a protective substance in the stomach and 
upper small intestine, by demonstrating clinically the 
prompt recovery in 10 patients with peptic ulcers by 
the administration of gastric juice from normal sub- 
jects. The remarkable response to this type of ther- 
apy would seem to substantiate the presence of a 
protective substance inherent in the gastric mucosa 
which would inhibit mucosal dissolution. Morrison 
(5) further demonstrated that a control group of 
dogs could be prevented from the development of 
cinchbphen induced peptic ulcers by the feeding of 
a hog stomach preparation. 

R.4TIONALE FOR EXTRACT OF 
HOG STOMACH 

There is adequate reason to believe that the colon 
has likewise been imbued with a protective substance 
so that it, too, may inhibit self digestion when sub- 
jected to contact with proteolytic enzymatic activity. 
Biologic endowments are usualty consistent with the 
physiological chemistry at hand, and since the colon 
is not an organ in whicli primary digestion takes 
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place, the ratio of this anti-proteolytic factor is like- 
wise apparently less available than in the stomach 
and small bowel. However, when gastro-intcstinal hy- 
perniotility exists, proteoljdic enzymes are more active 
and abundant -in the colon than under normal circum- 
stances, with the resultant exhaustion of the anti-en- 
zymatic substance so as to allow proteolytic dissolu- 
tion of the colonic mucosa. 

The presence of proteolytic eneymes in feces 
has been well estoblished. Howell ( 6 ) states that 
the contents in the large intestine contain digestive 
enzymes reedved in Uie duodenum, and that the 
digestive and absorptive processes no doubt continue 
as in the .small intestine. Bockus (7) in discussing the 
secretory function of the large intestine states that 
the normal presence of mucus may have a local' de- 
toxifying function rendering certain harmful enzy- 
matic substances inert. This further infers from his 
observations that the large intestine docs- contain harm- 
ful enzymatic activity. Hawk and Bergcim ( 8 ) state 
that the nitrogen in feces exists principally in the 
form of bacteria, unabsorbed intestinal secretions and 
digestive juices. Bacon (9) states that the residual 
mass of material in the large intestine is composed 
of food residues, the remains of intestinal and diges- 
tive secretions. 

By definition, enz-ymes are substances which have 
a catalyst like action which increase the velocity of 
chemical reaction without themselves being changed or 
used up during the process. Starling ( 10) concluded 
that minimal quantities of enzyme can induce chemi- 
cal changes, involving almost unlimited (piantities of 
other substances. The only result of increasing the 
quantity of enzyme being to quicken the rate of 
change. This would emphasize that enzymes present 
in the large bowel have not lo.st their activity' after 
engaging in hydrolysis. , 

The clement o f hydrogen ion concentration 
in the colon docs not preclude the activity of proteo- 
lytic enzymes in the colon. Pepsin may- be inhibited 
by' the neutral or alkaline reaction of the colon, but 
trypsin and erepsin are not in an unfavorable pH. 
It has been demonstrated that pepsin is not essential 
to proteolytic hydrolysis. On the other hand, tissue 
autolysis is explained by Harrow and Sherwin (11) 
on the basis of pH variation: “It is seen that nor- 
mal tissue is saved from autolysis by the preservation 
of its normal hydrogen ion concentration. I f, however, 
acid forms more rapidly than can be normally taken 
care of, the primary proteolytic action is favored 
and tissue breakdown occurs. The primary cleavage 
products arc broken down further by second enzyme 
which is effective in a slightly alkaline medium, and 
therefore can act even if the pH is brought back to 
normal. If inhibitory substances are present in suf- 
ficient amounts, autolysis will, of course, not occur." 

Further, putrefactive bacteria in the large intestine 
complete proteolytic digestion to the stage of amino 
acids and their end products. Buchner succeeded in 
extracting enzymes from lactic acid producing bac- 
teria and acetic acid producing bacteria, which are 
capable of giving the same reaction as living bacteria. 
His studies clearly indicate that there is no essential 


difference between the activity of living and non- 
living ferments (pepsin, trypsin, erepsin). He fur- 
ther stated that these acid producing bacteria prob- 
ably produce their effects not by virtue of their specific 
life metabolism, but by the manufacture, within their 
substance, of specific enzymes. Therefore, it can be 
concluded that the intestinal mucosa ma}' be beseiged 
by the true exogenous proteolytic enzymes and their 
action enhanced by the living ferments found in the 
intestinal flora. 

GASTRO-I NTESTINAL HYPERMOTILITY 

Gastro-intcstinal enzymes are basically hydrolytic 
enzymes producing hydrolysis of the substrate by the 
inter-action of water. Fecal composition in the pa- 
tient with gastro-intcstinal irritability, and resultant 
diarrhea, is usually liquid in character throughout its 
transit through the large intestine and rectum, thus 
enhancing the perpetuation of proteolytic enzymes in 
the distal colon. B 3 ' the same token, whenever hyper- 
motility of the gastro-intcstinal tract exists, pepsin 
from the stomach, trypsin and erepsin from the small 
bowel are shunted into the large intestine in a frac- 
tion of the usual emptying time with the result that 
active proteolytic enzymes arc in contact with the co- 
lonic mucosa before thej' have, at least in part, been 
reabsorbed. 

The deduction by Rivers (12) in reporting the work 
of Mann and Kawamura seems to be well founded. In 
an attempt to determine the defense mechanism of 
the duodenal mucosa, they resected the duodenum in 
experimental animals with a resultant gastro-jej unos- 
tomy. In 20 per cent of the animals a marginal ulcer 
promptly developed, indicating the duodenum has a 
protective mechanism to acid chyme not possessed 
by the jejunum. He concludes that perhaps the cells 
of the duodenal mucosa secrete a protective sub- 
.stance which alters the gastric chemism to curtail its 
eroding properties. It is our belief that when degrees 
of hydrolysis are not completed in normal physio- 
logical stages through each segment, such as in hyper- 
motility, the colon is deprived of some of the anti- 
proteolyiic activity which has been proved to exist 
in the duodenum. 

It is particularly to this type of mechanism that 
reference is made, when it is suggested that the pro- 
tective or anti-enzyme contained in mucosal cells is 
inadequate to cope with autolysis in face of the abun- 
dant and yet viable proteolytic enynies; compared 
with the normal physiology of the intestinal contents, 
undergoing absorption and a comparative dehydration 
before its arrival into the sigmoid and rectum. 

.Still another factor in the predisposition to mu- 
cosal autolysis of the colon can be based on th? find- 
ings of Cannon (13) who has shown that the com- 
position of the secretion of pancreatic juice varies 
with the character of the food, and indeed shows an 
adaptation to the character of the food. The secre- 
tion caused by protein food is essentially rich in 
trypsin. Therefore, patients on consistently high pro- 
tein diets, would be found with a fecal residuum of 
a high ratio of proteolytic enymes, thus upsetting the 
enzyme anti-enzyme balance. 
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Again referring to the work of Starling (14), he 
found that the velocity of enzyme action is acceler- 
ated by increasing the concentration of the substrate. 
Thus a preponderant protein intake would increase the 
concentration and velocity of proteolytic enzymes, 
with the end result, that the anti-proteolytic substance 
would be predisposed to exhaustion. 

The key to the pathogenesis of ulcerative colitis 
is aptly expressed by Winkelstein and Schwartzman 

(15) who concede that there is lack of knowledge •>£ 
the primary etiologic agent in most cases of ulcer- 
ative colitis, but state that once the mucosal bar- 
rier is broken, secondary infection due to a variety 
of bowel organisms contributes to the serious dam- 
age of the disease. Likewise, Mones and Sanjuan 

(16) concluded that in ulcerative colitis there exists 
some principle which gives pathogenic power to bac- 
teria which are ordinarily non-pathogen ic. I'his sup- 
posed facultative power is believed by the author to 
be due to the relative dissolution of the intestinal 
mucosa by proteolytic enzymes, destroying its anti- 
bacterial property. 

SUMMARY OF PATHOGENESIS 

The evolution of idiopathic ulcerative colitis would 
seem to revolve about the following predominant fac- 
tors predisposing to mucosal autolysis: 

1. By physiological implication, the anti-proteolytic 
substance exists in decreasing amounts through the 
rectvun and colon. 

2. Gastro-intestinal hypermotility, whether it be 
neurogenic, psychogenic, gastrogenous, local irrita- 
tion of the intestinal mucosa from end-products of 
proteolytic cleavage, or due to other factors postu- 
lated as the etiology of hypermotility, the end result 
is the same. That is the premature presence of 
substrate in the large bowel, with the result of active 
digestion in a locus not intended for this function. 

3. The secretion of succus entericus is usually aug- 
mented by diarrheic states, thus increasing the con- 
centration of proteolytic enzymes. This increased con- 
centration effects the velocity of enzymatic activity, 
reijuiring an anti-proteolytic action greater than nor- 
mal. On the contrary^ anti-enzymatic activity will 
eventually exhaust itself when e.xaggerated demands 
for anti-proteolytic protection are constantly placed 
upon it. 

4. Since pancreatic juice shows an adaptation to 
the character of the food, a persistently high protein 
diet will result in fecal residue high in proteolytic 
enzymes. This again means increased velocity of en- 
zymatic activity. 

5. An inherently low proteolytic threshold with a 
low anti-protcoIytic tolerance. Thus even in non-di- 
arrhcal .siate.s. muco.sal dissolution may eventuate as 
the result of a feeble anii-proteolytic substance rc- 
ssKin.sc. 

6. A high putrefactive flora is a contributing me- 
chanism by its .secondary proteolytic effect. ^ 

7. Mucosal di.ssoUuion contributes in de.stroying the 
defense mechanism to bactcrird invasion and produces 
a dcsir.-djlc medium for |)nihogeisic activity. :lms add- 


ing to the severity or chronicity of the disease. 
MODE OF THERAPY 

The principle of therapy in idiopathic ulcerative 
colitis with dessicated extract of hog stomach, is 
concluded to‘ be the presence of an anti-proteolylic 
substance contained in the extract. It is apparently 
absorbed mid effects its anti-enzymatic property by 
its deposition in the mucosa of the intestinal tract 
in the manner of an endo-enzyme. It should Le 
mentioned that dessicated extract of hog stomach also 
has the property of an anti-anemic, which, while it 
is supportive therapy, there is doubt that it influences 
the restoration of the colonic mucosa in any^ specific 
fashion. 

The author first used this approach of dessicated 
extract of hog stomach three years ago, since the 
theory of mucosal dissolution by proteolytic enzymes 
seemed to be a very specific and logical mode of path- 
ogenesis of ulcerating lesions of the colon. At the 
outset, this approach was used to supplement therapy 
in resistant cases, that is, those which did not respond 
to the usual methods. It was evident by sigmoido- 
scopic e.xamination after two to four weeks of ther- 
apy that edema, inflammation, intraluminal bleeding 
and the erosion of the mucosa were decidedly less. 

No attemjJt was made to exploit the apparent effi- 
cacy of the preparation to the patient, so as to in no 
way influence the psychological reaction to therapy. 
Therefore, no mention was made to patients of any 
unusual expectancy from this medication but simply 
prescribed without comment, and awaited voluntary 
remarks from the patients regarding their progress. 

These patients ranged in age from 18 to 60, and 
the duration of symptoms from two months to five 
years. Five cases were those who had a previou.s 
history of episodes of the disease and who came 
under our care because of a recurrence of symptoms.- 
Each case was thoroughly interrogated and adequately 
studied by laboratory and sigmoidoscopic examination 
to definitely establish the diagnosis of idiopathic ul- 
cerative colitis. 

While dessicated extract of hog stomach wa.s used 
in a larger number of cases than will be di.scusscd 
here, this report is confined to those cases in which it 
constituted the principal method of tlierapy. A total 
of 15 cases were studied, presenting the classical pic- 
ture of idiopathic ulcerative colitis. 

The preparation administered in this series of cases 
was a dessicated extract derived from fresh bog 
stomach tissue. Forty grams of powdered stoni.acli 
is represented in four heaping tablespoon fuls or the 
preparation. The dosage varied from .30 to CO gram.’ 
daily, or 3 to 6 heaping tablespoon ful.s. It was ad- 
ministered in divided doses before meals. Tlic var- 
iance in dosage derx-nded upon the .severity of the 
case. An average close of 40 gram.s was n^ed. In 
the protracted and fulminating c.T’C.s, the iniual 
was always 60 gram.s daily, gradually rechtceo ai 
amelioration of symptoms and endoscopic improve- 
ment resulted. At l«i.st six ounces of Fjmd diomo 
be taken svith or immediately foi!ov.jng h’ adminn- 
tration. lua’inuch the substance is m.odubic atm 
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in some cases not always palatable, it was necessary 
to give it at the first part of the meal. 

After improvement a maintenance dose of usually 
10 grams three times daily, was continued for a per- 
iod of one to four months. The dosage was not re- 
duced until adequate resolution ^vas evident by endo- 
scopic visualization. Each case was sigmoidoscoped 
at weekly intervals during the active phase, then once 
monthh'. Patients were not advised to prepare with 
enemata until the disease was quiescent and formed 
feces obscured visualization. 

It has occurred to the author that the combination 
of oral and local treatment would be more effective 
than either one singularly. Therefore, at the time 
of this w'riting, insufflation of extract of hog stomach 
directly into the rectum and sigmoid by means of 
the sigmoidoscope and a long rubber catheter is be- 
ing employed. Since this method of approach has 
just been instituted, a report of its efficacy cannot 
be made at this time. 

RESULTS OF THERAPY 

As was stated at the outset, secondary invasion 
by micro-organisms of the intestinal flora aggravated 
the severity and course. Therefore, in some of the 
acute fulminating cases or the severe chronic contin- 
uous type, it was necessary’ to supplement treatment 
with Sulfonamide medication by mouth. This was 
further established by a test period of one month 
with dessicated extract of hog stomach before Sul- 
fonamide treatment was started. 

It was noted that in only two of the four cases 
in which Sulfaguanidinc or Sulfasuxidine was neces- 
sary, that there was any direct visual change in the 
character of the ulcerative le.sions. However, in three 
of the four cases, diarrhea, abdominal cramps and 
sanguino-purulent exudate decreased. This was most 
pronounced in an adult female with an established 
historj'- of five years duration. Sulfa medication was 
omitted at this time and dessicated extract of hog 
stomach was then resumed in maxiinun; dosage with 
resultant clinical and endoscopic recovery. 

In the remaining eleven cases, the results -were 
remarkable following one to four weeks of adminis- 
tration of dessicated extract of hog stomach, in 
which, by endoscopic visualization, edema, inflamma- 
tion, spasm and ulceration had definitely subsided. 

In eight cases, at the end of one montli, there was 
no evidence of inflammation or ulceration, and in 
seven -cases, two to three months of therapy was ne- 


cessary before the mucosa approached normality. 

' It was found that by using a maintenance dose 
after resolution, the results were more satisfactory, 
for in four cases that did not abide by this sugges- 
tion, a relapse occurred from one to five months af- 
ter discontinuing the medication. However, when me- 
dication was resumed at therapeutic dosage, the symp- 
toms and sigmoidoscopic picture soon returned to 
normal. 

In three cases, when there was no evidence of in- 
flammation or ulceration, moderate diarrhea persisted, 
reverting back to the initial stage of colonic hyper- 
moti!it 3 '-, but should not be classified as ulcerative 
colitis since the pathology of the rectal and sigmoidal 
mucosa was absent. This benign diarrhea apparently-^ 
has as its background emotional tension or anxiety 
and is psychosomatic in origin. This was particularly 
evident in one patient who had very strong guilt 
feelings and self-reproach. 

CONCLUSIONS 

1. With few specific exceptions, as amebic and 
bacillary dysentery, and tuberculous enterocolitis, ul- 
cerative colitis is a non-specific disease. 

2. Proteolytic enzymes are present in the colon 
and rectum. Gastro-intestinal hjpermotility enhances 
the delivery of active proteolytic enzymes into the 
colon, thus predisposing the colonic mucosa to autcly- 
sis. It is presumed that the colon normally contains 
an anti-proteolytic or protective substance to inhibit 
dissolution of the mucosa. This anti-proteolytic sub- 
stance seems to be particularly deficient in the des- 
cending colon and rectum under the mentioned cir- 
cumstances, thus upsetting the proteolytic, anti-proteo- 
lytic enzymatic balance predisposing the individual to 
degrees of mucosal autolj'sis. 

.3. klessicated e.xtract of hog stomach appears to 
contain this anti-proteol>'tic substance. 

4. Fifteen cases of idiopathic ulcerative colitis are 
herein reported in which extract of hog stomach was 
admini.stered. Remarkable restoration of an intact 
mucosa resulted. Four cases required Sulfonamide 
therapy for secondary infections. In four cases it 
was nccessarv to repeat administration of the medi- 
cation as relapses occurred after its omission. 

5. Dessicated extract of hog stomach appears to 
be promising as a more specific approach, and its 
use in a greater number of cases and its observation 
over an adequate period of time, will shed more light 
on its specificity of action. 
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lVyTAN\ METHODS have been devised for the 
roentgenologic study of the esophagus and 
stomach. Sometimes, it is rather difficult to say if a 
lesion or shadow belongs to the lower end of the 
^ esophagus, to the abdominal esophagus or to the 
gastric fundus. 

The ordinary X-ray examination includes fluoro- 
scopy and roentgenography with the patient in differ- 
ent positions : upright, Trendelenburg, supine, prone 
(1, 2). The special procedures commonly used for 
the study of the esophagus may be numerated as 
follows: Valsalva test, pressure on the abdomen to 
overcome the resistance of the diaphragmatic ‘'pinch- 
cock” (Templeton). 

Martin and Rogers (3) introduced an ingenious 
technic by inflating soft rubber balloons either in the 
cardiac portion of the esophagus or in the stomach 
itself ; on the silhouette of their roentgenograms, a 
complete circular constriction in the lower third of 
the stomach was observed, in some ijistances. 

In the hands of Jutras (4) and W. F, Gruber (5), 
the inflation of the balloon is followed by swallow- 
ing of opaque mixture and by the registration of 
the fluoroscopic findings on roentgenograms. Golden 
(6) has already employed the Millers-Abbot tube, 
for small intestine examination. 

Having been called to help in making clearer di- 
agnosis for two cases, the author found the Levin 
tube a valued diagnostic aid in both conditions: cpi- 
phrenic diverticulum and hiatal herniation of the 
stomach. 

The technic does not eliminate the csopbagoscopic 
examination (7, 8, 9, 10, 11, 12, 13, 14). 

PRINCIPLES AND TECHNIC 

Almost evcr}^ lesion involving the supra or infra- 
diaphragmatic portion of the esophagus is associated 
with cardiospasm. In many instances, we found out 
that the spasmodic contractions become more active 
while c.sophagcal bougie or Levin tube is passed 
through the hiatus esophagus; somewhat of a bar- 
rier between the stomach and the esophagus is tak- 
ing place. 

During the filling of the stomach with the opaque 
mi.xture through the Levin tube, the .sj)asjnod:c hiatal 
stricture prevents the regurgitations of the b.triinn 
milk upward into the esophagus. 

This phenomenon was applied to the following il- 
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lustrative cases, the patient having been placed in 
different positions upon the fluoroscopic table, even 
in the Trendelenburg position. 

We are indebted to Dr. P. Brodcur and Dr. L. P. 
Belisle from the X-ray Department to have made 
possible the realization of this new method. 

TECHNIC 

A Levin tube is introduced into one naris and 
pushed into the hypopharynx. With mouth closed, 
the patient is asked to swallow; in the meantime, 
the operator introduces the tube deeper and deeper 
down into the stomach. 

When too great a resistance exists at the hiatus, 
some pressure on the abdomen may relax- the dia- 
phragm. 

Sometimes the spasm a,sks for dilatation with eso- 
phageal bougie under csopbagoscopic guidance, in 
order to allow the introduction of the Levin tube 
into the stomach, with the aid of an esopbago.scopic 
forceps. 

This handling may be done in the bronclioscopic 
operating room or in the X-ray dark room. 

Once the tube penetrates the stomach cavity, the 
manoeuvres must be performed under fluoroscopic 
guidance. 

With a 50 cc. syringe, one inflate.s the stomach and 
observes its contours, particularly the fundus in con- 
tact with the diaphragm, so that a vacuolar hernial 
shadow may be visualized if any exists. 

The second step consists in instilling barium mix- 
ture into the stomach, a small amount at a time in 
order to have a better spreading on the surface of 
the .stomach. During the filling, fluoroscopic study and 
filming are taken ivhile the patient is placed in dif- 
ferent positions (1, 2), 

REPORT Oh' TWO CASES 

FIRST CASE 


Mr. G. B. . ., fiS years of afie, enters Notre. Dame 
Hospital on November 7, 1044, for dysphagia and heart 
trouble. He was under Dr. P.otier Dufresne’.s rn'-dleal 
c.are. His chief syniptom.s may be summarized; retm- 
xyphoid pain, dy.sphavia coufrh. rcsurplt.ations. no bleed- 
ing, loss <»f v.-elKht. AVassermann tvas posit Ive. 

Five tnonths previouslj’, tbe fo]Io-,vJm,' diafrnojd.s v.n'' 
made by an X-ray man and a b^o^cbo^:cot^I^■t: •’Arbnhirl-'i 
of the lov.-er end of tbe osopliaKUs with dllaiation and 
retro;;nid stasis probably an ulcerative esophaaddfi." 

On November 11, Dr. Dufresne rteelve.l till,- rer-ort 
from Dr. Bellsle; ‘‘At tbe lotver end of the i ,«:oi>bafru« 
exl-sl.e just above the tardla a dllaiation v.bieb loob« 
like a para-esophaipal small bemia f.f the rlotnncb. 
There is no dilatation of fh'- f>;»op}ia!MJ''. An areufhm 
of the aortic .arch i.” present" (Fist, t, ri, h). 

On November our endos-:op(c examlnfit/on r've.tpf 
the.«e {indiniis; ‘'P.trtia! ‘terajs!-! of the left nviin hri-v- 
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Fifjure 1. — The pocket (unow) filled with air fa) and barium mixture (b) ap- 
peared to the radiologiKt. as a herniation of the stomach. The Levin tube method 
proves that there is no solution of continuitj' of the gastric wall along the dla- 
l)liragm; con.scfiuently no typical hernia exists (c). Once the distal end of the tube 
is imlled just .above the hiatus, the pocket becomes filled with opaque mixture (d) . 
The epjphrenic diverticulum .ai)pears evident. 


chuH l)y compression due to the aorta. The lower end 
of the esophii^us shows normal mucous membrane. 
Hut just above the hiatus with a' spasmodic stenosis, 
on the left wail of the lumen, bubbles aiJpear during 
expiration; they come from a depression which .seems 
an orifice connected with a pouch." 

Our prellminar.v diagnosis was: "Cardiospasm associ- 
ated to an eplplu’cnic left diverticulum of the lower 
end of the eso|)hagns." 

To have our diagnosis more accurate, we imagined 
the use of a Levin tui)e for the filling of the stomach 
with opaque mixture. 

On Xovcmljcr 30, an csophagoscopy was done and the 
hiatus dilated with a If; Fr. esophageal bougie; through 
the scope, .a Levin tube w.as pu.shed into the stomach. 
Five days l.ater, under fluoroscopic guld.ance, the fill- 
ing of the gastric cavity did neither show .any solution 
of continuity nor di.aphr.agmatic hernia of the fundus. 
As soon as the Levin tube was drawn up Just above 
the cardl.a, we poured in the tube some opaque mix- 
ture whicli enters a pocket evidently looking like an 
epiphrenic diverticulum. No reflux upward from the 
stomach was observed. 


We might say our procedure -was of a definite diag- 
nostic value in this case. 

SECOND CASE 

Mr. A. M. . .,35 years old, on March 21, 1945, saw 
his doctor. Dr. C. 13. Grignon, and told him the fol- 
lowing history. During the last five years, he had 
been complaining of epig.astric pain while in bed; in 
the right lateral decubitus position, the pain was greater 
and pyrosis iiresent; while on the left aide, no pain, 
no pyrosis but eructations and rumbles left him rest- 
less at night. . 

On March 8, in a first report. Dr. Brodeur, roentgen- 
ologist, concluded; "A diaphragmatic herni.'>. is pres- 
ent, maybe a so-called short esoph.agus with ulcera- 
tions: this herni.a is reductible while the patient is 
In the uifrlght position, so that a few roentgenograms 
show the .abdominal portion of the esophagus in a 
norma! position" (Fig. 3, a, b) . 

We m.ay summarize our csophagoscoplc examination 
as follows: "The csoffhageal mucosa, 30 cms. below 
the upper teeth, shows longitudinal ulccrfitive white 
tnails .along the longitudinal folds. At this level, the 
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Flguro 2. — This shadow (a) looks like a hiatal hernia of the stomach which 
mipht he a short csophaRus. The roCntBcnofiram (h) taken In upright position, 
Indicates dilatation of the esophageal lumen without the stricture particular to 
short esophagus {further details In Figures 3 and 4). 





Figure 3. — The Levin tube technique 
makes possible the controlled insufflation 
of air Into the stomach (a) ; the hiatal or- 
ifice seems enlarged (b); the film (c), 
taken In upright position, shows clearly 
the hiatal herniation of the stomach 
(Cfr. Figure 2). 
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.(above) Trendelenburg position 


(beiovJ;). TJp-right position- 



Figrurc 4. — Since the esophagoscopic examination, the patient is no longer com- 
l)Iainlng of first symptoms; he rather has regular life and sleeping. The films 
i-ecentiy talcen, 1. e., two years atter those of Fisrure 3, show the pathologic con- 
tours .‘Still pre.sent, hut the hiatal hernia looks easily and spontaneously reductible 
(Cfr Figures 2 and 3). 


lumen l.s conic with the base upward: but the apex 
is still much above the diaphragmatic hiatus, below this 
stenosis, the muco.sa is of gastric appearance. ‘We 
feel the local condition responds to a hiatal hernia 
with short esophagus.” 

On April 4, Ur. Urodeur and I employed the Levin 
tube method: air Insufflation and barium instillation 
into the stomach. The -wide aerogastrla did not in- 
duce any intrathoracic air pocket (Fig. 4). The pat- 
terns of the barium .suspension showed more accurately 
the diagnosis of hiatal hernia of the stomach. 

The dilatation performed at the esophagoscopic ex- 
amination had relieved the patient of his complaints. 
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The clinical course proved that no short esophagus was 
associated with the hiatal herniation. 

Here again one must say the Levin tube technic was 
a real aid for the differential diagnosis. 

SUMMARY 

Sometimes a pathologic pouch around the diaphrag- 
matic hiatus cannot be exactly interpreted. Even the 
esophagoscopic examination is not conclusive. The 
use of a Levin tube for inflating and filling the stom- 
ach was a helpful procedure in making a sure differ- 
ential diagnosis. 
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Sodium Ascorbate in the Treatment of Allergic Disturbances 

The Role of the Adrenal Cortical Hormone-Sodium-Vitamin C 

f'V 

SLMOX L. KUSKFN, AI.D. 

NEW YORK, N. Y. 


■pOLLOWJXG AX EARLIER WORK on high 
dosage Vitamin C in allergy, it bccninc apparent 
that a very significant role was played by tlic in- 
organic ion .sodium when used as the salt of Vita- 
min C, By a detailed microscopic study of hronchi- 
olar reactions it was demonstrated that Vitamin C 
had a definite antihistamine cfiect, or an epinephrine po- 
tentiality effect. Jn jiractictil application it was jios.sihic 
to demonstrate that daily fin.-^ages between 1000 mg. to 
2000 mg. of Vitamin C afforded in many cases consid- 
erable relief from allergic inanife.-;tations and in .sonic 
cases even striking and dramatic improvement. 'I'lierc 
remained however a group of cases tliat were cither not 
benefited or were only moderately improved. 

-Analysis of these latter ctises showed as a rule 
concomitant infection with a history of repeated colds, 
or bronchial infection. They were of the type usually 
classified as individuals with a lowered resistance to 
infection. 

U'hcn, as a result of my technical advance in Vitamin 
C research there was made commercially available 
the dr\' sodium salt of \h'tamin C an investigation of 
its use in allergy was undertaken. Originally, it was 
believed that the chief advantage of the sodium .salt 
would be in the fact that it was a neutral form of 
Vitamin C, since the high dosage of Vitamin C entailed 
a daily amount of 1.5 gram to 2 graims, and gastric 
irritation was experienced frequently. Another fac- 
tor was the continued and at times undesirable in- 
crease iti ingested acid. 

While the kidney has the power to form ammonia 
for the purpose of neutralizing an acid urine, it can 
also produce acid as Xa LLPO. and also as free or- 
ganic acid, provided the pH docs not fall much 
lower than 4.0. When, however, large amounts of 
acid are introduced into or produced in the body the 
ammonia producing mechanism of the kidney can- 
not suffice and the sodium bicarbonate of the blood 
is depleted for the purpose of neutralizing the acid. 
The CO- is exhaled by the lungs and the sodium 
.salt of the acid appears in the urine; hi'drochloric 
acid, for example, is e.xcrcted as sodium chloride, 
sulphuric acid as sodium sulphate. 

If acid be fed and base is withheld from the diet 
for some days, sodium salts are excreted at first and 
little extra potassium, calcium or magnesium ap- 
pears. Gradually, as the requirement for base be- 
comes more insistent abnormally large amounts of 

Submltred Afareh 31. BG". 


potassium are e.xcrcterl. The body manifestly resists 
))ota.s.sium loss as long as po.ssibic; jirobably because 
pota.ssium and magnesium are essential to cell func- 
tion in a more direct way than sodium. The de- 
pression of sodium levels maj' play an important role 
in kidney blockage from drugs of the sulfa group. 
I bus the avail.ability of sodium ascorbate gave us 
an imporiant agent in acid b.ase equilibrium. 


-Analysis of blontl and 

tissues shows 

a remarkable 

difference in distribution 
Hohnc.s. 

of aitions — 

according to 

Cation 

nir/.r. in 

mgs. in 


100 pins, of 

100 gins, of 


plasma 

muscle 

Sodium 

1.IS.0 

60. 

Potassium 

hS.O 

.360. 

Calcium 

10,5 

10.0 

Magnesium 

2.7 

23. 


It is aiqiarent that tissue cells contain far more 
pota.s.sium than sodium ami that sodium loss wouKl 
come first. 

Sofliiim, however, plays a vital role in connection 
with the normal mctaboli.sm of the adrenal corte.x. 
One could consider that the adrenal cortical hor- 
mone, sodium and \'itamin C, bear a reciprocal re- 
lationship to each other. It is, therefore, net sur- 
prising to find that the cortical hormone protected 
against histamine shock similar to that of \^itamin C. 
Thus Ingle showed the protective effect of fragments 
of viable cortical tissue and of transplants of cor- 
tical ti.ssuc on the resistance of suprarenalectomized 
rats to histamine shock. These observ.ations were con- 
firmed by Wyman and 4'um Suden. They also showed 
that the increa.sed susceptibility of the rat to hista- 
mine after suprarenaiectonw depends on the loss 
both of medullary and cortical function. 

However, Perla and Marmorstan found that when 
cortin is administered during the earl}' period of 
imsufficicncy, the resistance of suprarenalectomized 
animals is raised to a striking degree, whereas when 
cpinephrin is similarly administered, the resi.stance is 
rai.sed onl}' to a slight degree. By the administration 
of cortin. they were able to raise the resistance of 
suprarenalectomized rats to histamine almost to the 
normal level. 

.A further interesting point arose when the cor- 
tical hormone was used in e.xperimental infections. 
Scott. Bradford, Hartman and AIcCoy determined the 



'303 


SoiMu-M AscoiuiATE IN ALf-ERt:-ic Disturbances 


Jcur. J>; D, 

Septttnbei-, 3947 

effect of tlie cortical hormone on tlie resistance of 
normal animals. Three types of intoxication were 
used ; diiihthefia toxin in the guinea pig, trypanosome 
equiperclnm infection in the rat and pneumococcus 
infection in the ittouse. Ko protection was obtained 
against one minimum lethal dose of toxin hy ad- 
ministration of cortical extract in amounts of one 
and one-half cc. Injections of cortin were com- 
menced after the injection of diphtheria toxin. Sim- 
ilar results were produced in the other infections. 
All the mice were dead within 32 hours. The ad- 
ministration of cortical extract did not produce any 
appreciable survival period of white mice following 
infection with pneumococcus. 

Zwemer and Jungeblut showed some jirotection by 
the injection of cortical extract in normal guinea 
]3igs against a minimum lethal dose of diphtlieria 
to.xin. On the whole the results were not .striking 
although apparently under certain conditions the ad- 
ministration of a large dose of a cortical extract 
ma}’ jirotect tlie guinea pig against more than one 
M.L.D. of diphtheria to.xin. 

Tbaddea, however, obsen’cd definitely beneficial ef- 
fects of injection of cortical hormone when com- 
bined with Vitamin C on the resistance of guinea ]>igs 
to diphtheria. Cosentino likewise reported favorable 
results in rabljits infected intraperitoneally with cul- 
tures of staplndococcus aureus hy the use of Vita- 
min C and adrenal cortical hormone. 

Heuer and .Andrus have reported that cortical ex- 
tract has a protectiv'e action against the shock pro- 
duced by intravenous injection of intestinal loofi lluid 
into dogs. Meek also noted beneficial effects from 
the administration of cortin to dogs suffering from 
shock following intestinal distension. There is the 
further observation of Wolfram and Zwemer in the 
amelioration of anaphylactic shock in guinea pigs by 
the prior administration of cortin. 

In an earlier paper on Histamine-Adrenalin Bal- 
ance in -Allergy, I pointed out that shock of the mo.st 
varied sort ranging from severe burns and trauma 
to poisonings have a common hi.stamine reaction di- 
rectly analogous to nasal allergy and asthma. 

Ihc interrelationship of the adrenal cortical hor- 
mone to Vh'tamin C and Sodium led to the hypothesis 
that this triad of substances may play a basic role in 
allergy and that the deficiency of any one or more of 
these elements would predispose to allergic reactions. 
Ihe Pottengers had already treated a group of 50 
allergic children suffering with asthma by means of 
whole adrenal gland and a high salt intake. In addi- 
tion a diet rich in vitamins and minerals was given. 
Improvement was observed in 84 per cent of the 
patients. 

It now remained to observe the isolated effect of 
sodium ascorbate. Alarine and Baumann had found 
that daily intfaperitoneal injections of various sodium 
salts such as isotonic sodium chloride, sodium acetate, 


Ringers solution, prolonged the lives of suprarenal- 
cctomized rats to almost three times those of the 
untreated suprarenalectomized controls. They pointed 
out the specific value of sodium salts in maintaining 
the life of the animal. Similar findings weie observed 
1)3' Stewart and Rogoff, although they found that salt 
solution could not be used as a substitute for cortical 
hormone. Loeb and his coworkers extended the stu- 
dies and from their work suggested that suprarenal 
insufficiency was associated rvith a primarv loss of 
sodium through the kidney. Harrop and his associ- 
ates were able to maintain bilaterall}' snprarenalecto- 
mized dogs for as long a period as five months 
without tlie use of any suprarenal gland preparation 
or extract b}’ the administration of sodium chloride 
and sodium bicarbonate alone. \\'ithdrawal of the 
salt then produced t 3 'pical suprarenal insufficiency. It 
has been shown b\' Zivemer and Truszkowski that 
a dro)) in sodium concentration in the blood is associ- 
ated with a significant rise in the Potassium con- 
centration. The production of such an electrolyte dis- 
turbance as suggested by Gilman and Yannet de- 
creases tbc natural resistance of unoperated rats to 
hi.stamine poisoning (Perla and Sandberg). 

The interrelationship of histamine sensitivity to 
adrenal cortical insufficiency and sodium and Vita- 
min C led to the hypothesis that nasal allergy and 
asthma may be jirecipitated bv' an imbalance of the 
triad cortical hormone-Sodium-Vitamin C. In view 
of the reciprocal ca]'acity that exists between them, 
a study was undertaken on the effect of sodium ascor- 
bate, ])arlicularl 3 ' in those allergic cases that were 
somewhat refractory to high dosage ascorbic acid. 
The beneficial effects were strikingl}' greater than 
a.scorbic acid itself. There was in addition marked 
freedom from gastric irritation with the use of 2 
grams dail}'. Increased diuresis was noted almost as 
a rule. Several of the cases were intractable asth- 
matics who had been refractory to almost all forms 
of therapy but have remained free from asthma in 
a fairly continrious level of sodium ascorbate. Tlie 
seasonal ha}' fever cases did particular!}' well. 

In reviewing the results obtained with ascorbic 
acid, calcium ascorbate and sodium ascorbate, it would 
appear that the inorganic ion plays a very important 
role. It would seem that many factors influence hista- 
mine sensitivity. Among these are enzymatic reac- 
tions and toxic factors that are favorably influenced 
1)}' calcium ion whereas another important group may 
be related to adrenal cortical insufficiency and be 
strikingly helped by the sodium ion. In both cases 
the inorganic ion as the salt of ascorbic acid repre- 
.sent a very desirable form of therapy in allergy. 

The use of the sodium .salt of ascorbic acid may 
also play an important role in other conditions such 
as urinary lithiasis when the solvent action of the 
ascorbate on carbonates is utilized as -well as the solu- 
bilizing effect of the sodium ion. 
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CASE REPORTS — SODIUM ASCORBATE 


NAME 

Age 

Sex 

Diagnosis 

l.G.H. 

S 

F 

Asthma 


Food Allergy 


2.1..G. 45 M Nasal aller- 

gy, unknown 
origin, prob- 
ably Spring 
trees 


4.P.S. 2S F Hay Fever 


History & Findings 


At the age of 5, ' " ' - 

of measles, the 
vere recurrent 

which recurred In a series of attacks 
every 5 to C months. The attacks 
were difficult to control and the pa- 
tient was sent to Arizona where she 
remained for 2 years. While In Ari- 
zona iier attacks were recurrent, but 
milder. The patient was brought to 
New York for further study. Nasal 
e.vaminatlon revealed bilateral cth- 
moldltis, associated with post nasal 
discharge and engorgement of the 
nas,al mucosa. The blood picture 
showed: hemoglobin, C2%. color In- 
dex. .6 with a slight leukocirtosls 
and moderate eosinophilia. 


For 20 years has had attacks of 
sneezing from March 20 to May 14. 
Had many series of allergic testing 
with no specificity found on scratch 
tests. During his attacks ho had 
Itching of the eyes and nose and 
typical rhinorrhea associated with 
nas.al obstruction. Tests tor the 
Spring trees were also negative. De- 
spite the negative tests the patient 
had received several series of desen - 
sitization injections with Spring 
grasses as well as the Spring tree 
pollens, with no benefit. Nasal ex- 
amination showed a hyperplastic bi- 
lateral ethmoiditfs with deflected sep- 
tum; tonsils had been removed; a 
septum operation had been performed 
in February of 1945. 


Has had hay fever for last S years. 
About two weeks ago had nasal ob- 
struetlon with stuffinc-ss. sneezing and 
running. Has had hay fever injec- 
tion series each season up to the 
present. 

Examination: 

Septum; deflected sharply to the left. 
Turbinates; Inferior turblnate.s hy- 
pertrophied . 

Mucosa; Hyperplastic, nasal fossae 
markedly obstructed. 

Discharge: Mucoid discharge both 

middle mcali. seroroucoid di-sebarge. 
TransIIIumlnatlon: Moderately di- 

minished both sides. 

Tonsils: removed. 


Treatment & Results 


The patient w.os placed on Sodascor- 
bate therapy, S tablets 3 times a day. 
The patient was having asthmatic 
attacks at the time of examination. 
During the first week of therapy the 
attacks became much milder and 
ceased after the second week of 
therapy. She was on continuous So- 
dascoi-bate therapy 3 tablets 3 times 
dail.v for over a year with no recur- 
rence of asthmatic attacks. The child 
gained in weight. The anemia was 
treated with twice weekly injections 
of Ironyl for the improvement of the 
blood picture. Tonsillectomy was also 
performed. Patient’s mother's com- 
ment: "The child can now eat most 
anything without having an asthmatic 
attack.” 


In 1945 he was put On high dosage 
Vitamin C, 1500 mg. daily with 
good control of his attacks. The 
patient stated that he was satisfied 
with the results. 

In 1940 the patient came to the of- 
fice on March 13. He was put on 
Foda.scorhate tablets, 3, 100 mg., 3 
time.- a day. On March 18 he re- 
turned to the office and examination 
sheuved rhinorrhea, but no sneezing. 
The dosage was increased to 4 tab- 
lets 3 times a day. Nasal examination 
May 1st. showed no congestion, no 
rhinorrhea or sneezing. The patient 
stated that he was having a very 
good season, even better than the 
one previously. He had no Irritation 
of the stomach or the bladder, al- 
though he had complained of gastric 
irritation and frequency during the 
preceding year with the plain ascor- 
bic acid. 

Patient's comment: “I was never 
able to sleep from March 21 until 
May 21. until I started taking the 
high Vitamin C dosage and later the 
Sodascorbate tablets.’’ 


Started taking 9 Sodascorbate tab- 
lets daily June 15. 194S During the 
month of August, until Sept. 10 pa- 
tient was taking 15 tablets per day. 
During this time the patient stated 
that she had no sneezing hut a feel- 
ing of stuffiness of the nose. This is 
the first season that the patient has 
not taken hay fever Injections. 

Patient’s Comment: 

"I had about 10 bad days but these 
were completely relieved by Soda- 
.scorhate.” 


Patient started taking Vitamin C — 
100 mg. tablets 2 t. i. d. August 1st, 
but complained of nausea and g.a-stric 
disturbance from the tablets. Dis- 
continued taking tablets after 1 
week's time and returned to the office 
4 weeks later with severe nasal con- 
gestion, inferior turbinates congested. 
Given Soda.scorb.ate tablets 5 t.i.d. 
Patient then returned 1 week later. 
During this time the nasal conges- 
tion was greatly improved, sneezing 
very little and patient states th^ 
this time Is usually the worse part 
of her season. No gastric di.stur- 
hance, noticeable from the large do- 
■ses of Sodascorbate in cpmp.ylson 
to the smaller dosage of Vitamin L. 


3.S.R. 35 F Hay Fever For last 4 years has had sneezing 

and running of no.se. Hay fever for 
17 years. Asthmatic attacks occas- 
ionally in hay fever season. 

Nasal plastic 6 years ago. 

Findings: 

Nasal mucosa: Hyperplastic and on- 
gorged . 

Turbinates: Inferior turbinates hy- 
pertrophied. 

Di.seliarge: serous discharge: redress 
and excoriation of both nasal alao. 
Allergy testing 4-)- to dust and featli- 
ers and ragweed. 

Hapamine series given with no bene- 
fit. 



Jour. D. D. 
September, 1947 


Sodium Ascorbate in Allergic Disturbances 

Case Reports 


305 


NAME 

Age 

Sex 

Diagnosis 

5.W.L. 

46 

M 

Hay Fever 


History & Findings 

Hay fever for 30 years, sometimes 
accompanied by asthmatic attacks. 
Findings: 

Nasal mucosa; Hyperplastic. 

Septum: markedly dedected to right. 
Inf. Turbinates: Hypertrophic, pro- 
fuse .scro- mucoid discharge. 

Bilateral hyperplastic maxillary and 
ethmoidal sinusitis. 


Treatment & Results 


Started Sodascorbate tablets July 15, 
1 t.i.d. Patient Increased dosage and 
at the time of the seasonal attack 
(When he -would be suffering most, 
was taking 4 t.i.d. Did not notice 
any irritation of stomach or bladder. 
This is the first season that this pa- 
tient has not had hay fever injec- 
tions and stated that this is the 
best season he has had. Very little 
.sneezing. In previous years he would 
be sneezing continually. Patient reg- 
ulated the dosage himself in accord- 
ance with his needs. . 

Patient’s Comment: 

'T found Sodascorbate very, very 
helpful to my hay fever condition. 
As a matter of fact that is now 
the 4th of Sept, and so far I have 
.suffered practically not at all." 


6.G.R. 34 


M 


Asthma 
Nasal allergy 
Generally al- 
lergic to all 
intradermal 
tests 


Asthma in childhood, since age of 5. 
Has coughing .spells, some hay fever 
attacks; is allergic to molds, pollens, 
etc.! Has had some relief with ascor- 
bic acid. 

Findings: 

Nasal mucosa: Hyperplastic. 

Nasal discharge: Mucoid discharge 
both middle meati. 

Septum; moderately deflected to right 


Patient started Sodascorbate tablets 
in January, taking 3 t.i.d. Since the 
patient is living out of the state, 
he reports to us via mail. And as 
he knorvs his condition, he is able 
to judge the number of tablets that 
gives him the most benefit. He states 
that taking 1000-1200 mgs. a day he 
reacts more favorably. "With the tak- 
ing of this amount, he is more efll- 
cient, calm and less fatigued than 
otlierwise, and with the taking of 
the larger doses he has had none of 
the customary allergic reactions 
(swollen eyes, headache, etc.) as he 
had suffered previously. 

Patient’s Comment; 

‘T am very grateful to you for the 
first intelligent approach to a prob- 
lem which was becoming a very diffi- 
cult one to me indeed." ~ 


7.G.P. 3S P Hay Fever 


8.S.D. 48 M Hay Fever 


Nasal obstruction and discharge, 
with sneezing and running since No- 
vember. Has had vaccine injections. 
Tickling in throat, wheezing in 
chest. No family history of hay fe- 
ver or asthma. 

Findings: 

Nasal mucosa: Hyperplastic, en- 
gorged. allergic in type. 

Sei)tum: Mid po.sition. 

Turbinates; polypoid cb.angos 
Allergic Testing: 

4+ ragweed; 3+ timothy. 


For last 4 weeks in Sept, has had 
nasal stufllne.ss and sneezing mod- 
erately. History of hay fever and 
.a.sthma. 

Findings; 

Nasal mucosa: Congested . 

Septum: Deflected to right and left. 
Turbinates: Inferior turbinates hy- 
pertrophied . 

Allergy Testing; 

Ragweed 4-}-; timothy 4-1-. 

Has had hay fever injections with 
very little relief at this time of year. 


Soda.scorbatc tablets started at first 
visit, 3 t.i.d. Patient left the city 
but reported via mail that she -(vas 
continuing with tlie Sodascorbate 
tablets and had Increased to 4 t.i.d. 
with ver.v little sneezing, or rhinorr- 
hea. 

Patient’s Comment; 

“My sneezing seizures seem to be 
few and far apart.” 


The flr.st of July the patient started 
Sodascorbate tablets, 3 t.i.d. and 
continued 4-5 -weeks then gradually 
tapered off, taking 2 t.i.d. then 1 
t.i.d. Was well through this period. 
Then for several days went without 
Sodascorbate and the nose became 
congested, breathing dlfflcult and 
sneezing. The patient then started 
taking 3 t.i.d. again and all symp- 
toms gradually cleared. No irritation 
of stomach or bladder noticeable. 
Patient’s Comment; 

“Of all the remedies that have been 
given me In the past for my allergic 
condition, I must say that Soda- 
scorbate definitely has proven the 
most effective.” 


CONCLUSION 

1. The availabilit}' of the sodium salt of ascorbic 
acid for oral use represents a marked advance in 
the therapeutic approach to allergj’. 

2. The increased sensitivit}’ to histamine in supra- 


rcnalectomized animals suggests a relationship be- 
tween adrenal cortical hormone-Sodium-Vitamin C 
and allergy. 

3. In refractory cases of allergj’ and asthma sodium 
ascorbate was more effective than ascorbic acid. 
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A Study of a Group of Poorly Regulated Diabetic Patients 


by 

A. P. BRIGGS, M.D. 

AUGUSTA, GEORGIA 


C ONSIDERABLE INTELLIGEL'CE and co- 
operation on the part of the diabetic patient is 
necessary for satisfactory control. These faculties 
Averc generally absent in the subjects of the present 
report; as a result an opportunity ivas provided for 
the study of relationship.s between various degrees of 
hyperglycemia, ketosis and abnormal bod}’ weight. 

METHODS AND MATERIAL 


The subjects were members of the diabetic clinic 
in the out-patient department of the University Hos- 
pital. Almost every patient who attended the clinic 
during the period of the study was examined there 
was no selection of subjects. The group included 16 
white patients, 3 male and 13 female, and 34 negroes. 


11 male and 23 female. 

Calculated diets ivere not employed in this study. 
Experience had shown diet lists to be of iio prac- 
tical value. However, the subjects were advised re- 
peatedly to avoid concentrated fat and carboln'drate 
foodstufTs. and to subsist largely on a diet of lean 
meat and green vegetables; and attention was re- 
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peatedly directed to tbeir condition in relation tu 
ideal weight. 

These jiatients took their insulin fprotamine-zinc- 
insulin) in a single do.se daily before breakfast; this 
jilan Avas adopted primarily because of the factor 
of simplicity. 

Blood for analysis was collected in the diabetic 
clinic at about three hours after breakfast and the 
daily injection of insulin. It was assumed that a 
single specimen collected at this time would have 
more significance, at least for the level of gluco.se. 
than a fasting specimen; this a.s.siiinption is sup- 
ported by the observations of Sindoni flj. 

The methods emploj-ed for chemical analysis 
Avere: for blood sugar the Nelson- Somogyi (2) col- 
orimetric procedure, and for acetone bodies the me- 
thod of Greenberg and Lester (3). 

• DISCUSSION OF RESULTS 

AH of the results are assembled in Figure J. It 
Avill be observed that about threc-fiftbs of the patients 
Iiad a level of blood sugar above 200 mg.'/r and 
about one-fourth above 300 mg.^f. This poor state 
of control was accounted for quite frequently by 
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Figure 1. — Chart showing interrelations of hyper- 
giycemla, ketosis and obesity. Dots, free acetone; circles, 
total acetone bodies: trlangle.s, overweight % . 


an admission on the part of the patients that the}'^ 
ran out of insulin, or tliat they reduced the dose so 
the supply would last until it was convenient to 
come to the clinic; and they have usually been little 
impressed by lectures concerning the danger of such 
practices. 

7 he ketosis: With the technique employed in this 
stud}' normal bloods usually gave values less than 
0.2 mgS/o for acetone, and values less than 1.0 mg.% 
for total acetone bodies, expressed as acetone. It 
will be observed then, by reference to the chart, 
that there is a detectable ketosis in the better regu- 
lated members and that the intensity of the ketosis 
rises rapidly with poorer control, and also that the 
free acetone represents a substantial fraction of the 
total acetone bodies. 

Ordinarily the finding of a ketosis is taken as 
evidence of very poor control ; patients who haA'C 
intermittent glycosuria but “no ketosis” are said to 
be in fair control. It should be noted that such ex- 
pressions are usually based on the examination of the 
urine with nitroprusside ', only the poorest regulated 
members of this group gave a positive nitroprusside 
reaction. Presumably the cause of a negative nitro- 
prusside reaction on the urine in the presence of a 
mild ketosis is the activ'ity of the. renal tubules in 
reabsorjition of acctoacetic acid ; acetone is always 
present in the urine at the same concentration as 
m blood f4), but gives less color v'itb nitroprusside 
than acctoacetic acid. It is only when the intensity 
of fat metabolism in the uncontrolled diabetic pa- 
tient reaches a high level, about 2.5 gm. fatAg./day 


(5), that acctoacetic acid is excreted to a significant 
degree in the urine. 

The observed relation of the ketonemia to the 
lack of control brings up the question of the man- 
agement of diabetes based on tests which indicate 
the level of this ketonemia. That glycosuria pro- 
vides an imperfect basis for control is generally 
recognized ; John (6) has recently called attention 
to the unpredictable level of the renal threshold for 
glucose, and also to other objections — his recom- 
mendation is for the daily determination of blood 
sugar. 

Probably few patients will ever submit to daily 
blood chemistry. However, an index to the level of 
the ketonemia may be obtained by a determination 
of the acetone in expired air, and a clinical test for 
this purpose has been described (7). Unfortunately 
the test requires a great deal of intelligent coopera- 
tion on the part of the patient and also some train- 
ing on the part of the observer ; my own experience 
with the method has been somewhat disappointing. 
Nevertheless it would appear that the best hope for 
a better basis of control waits on the development 
of a good clinical method for acetone in urine or 
alveolar air. 

The energy balance: A glance at the chart reveals 
that there is no correlation between excess weight 
and _hypcrg|ycemia. This should suggest that un- 
restricted diet was not an important cause of the 
poor state of control. It is true that 44% of these 
patients were more than 10% above normal weight, 
which compares unfavorably with the ivell regulated 
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p-oiip reported by Richardson and Bowie (8) in 
whicli only 18^b were this much overweight. How- 
ever, most of the very obese liad blood sugar in the 
vicinity of 200, and onlj' a minimal ketosis; some of 
the poorc.st regulated had approximately normal weight. 
Obviously in about one-half of the group the sense 
of appetite functioned in a fairly normal manner, 
so that the caloric intake approximately equaled the 
cnergr- e.xpenditure. Dietaiy- restriction in such pa- 
tients could have served no useful purpose, providing 
the intake of protein and other essentials of nutrition 
tvas adequate; evidences of nutritional deficiency have 
been uncommon among these patients. 

Most likely the merits of the calculated diet and 
the evils of the free diet have each been exagger- 
ated. The free diet is usualh' pictured as one which 
entails the waste of 10% or more of the carbohy- 
drate of the diet as sugar in the urine. This is not 
nccessar}'. If the patient will test his urine two or 
more times daily and adjust the insulin dosage so 
as to minimize glycosuria, there is no reason for 
excreting more sugar on a free than on a calailated 
diet. The chief merit of the calculated diet depends 
on the extent to which it prevents overeating, since 
it is no longer felt ncccssaiy' to carefully balance 
ketogenic and antiketogenic foods. Often the phy- 
.sician fails to consider the futility of trying to pre- 
scribe a diet with a caloric value which will just 
match the variable energy expenditure of the ambu- 
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latory patient. What usually occurs is that the pa- 
tient receives a diet with somewhat less than the 
actual caloric requirements, and then proceeds to cat 
just enough extra to balance his activity. 

If the patient’s sense of appetite fails so that the 
caloric intake exceeds the energ}' expenditure, then 
treatment of the obesity is in order. For the pur- 
pose of dietary restriction, a few simple instructions 
concerned with the elimination of concentrated food- 
stuffs will usually accomplish as much as a care- 
fully calculated diet. 

The conclusion to be drawn is that the better 
results observed in the groujj studied by Richardson 
and Bowie (8) were due to the fact that the inclina- 
tion and capacity for following instructions was more 
frequent among their subjects than in the group 
reported here. 

SUMiMARY 

Observations were made relative to hyperglycemia, 
ketonemia and obesity on a poorly regulated group of 
clinic patients. The levels of acetone and total ace- 
tone bodies were slightly elevated in the better regu- 
lated members, and there was a rough correlation 
throughout between the ketonemia and hyperglycemia. 
There was no correlation between excess liody weight 
and the state of control. Certain implications were 
suggested relative to the importance of a calculated diet 
in the management of diabetes. 
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Book Review 


24-Hour Variations of Gastric Function. By Erik 
For.sgrcn. Pp. 34. Ilakan Ohissons, Lund, 1946. 

By performing four or five Ewald gastric analyses 
daily on a group of patients suffering from tuhcrcu- 
!o.si.s, the author believes that the laborious procedure 
was valuable in showing that patients tvith nicer or 
achylia tend to present a “rlnThm” in their 24-hour 
.cecreiinn. so that an ulcer case trill show periods of 
retluced acid secretio:i during the daytime and a per- 


son labelled “achylia” on the basis of a single analysis 
may show some slight gastric activity. He feels that 
maintenance of the “rhythm” peculiar to the indi- 
vidual is important from a nutritional standpoint. He 
finds that in tuberculosis the rhythm is disturbed and 
when it can he restored by proper dietary and medi- 
cinal help, the healing of the pulmonary lesions i-S 
hastened. He makes a plea for a new instrument to 
measure gastric acidity continually by electrical means. 
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CLINICAL MEDICINE 

Mouth and Esophagus 

Molu-jr. K. L. ; Purulent inflainnialion of the 
salharv glands in infants. (Nordisk Med., June 13, 
1947, 1360-1362). 

Acute purulent salivary gland inflammation in in- 
fants constitutes a clinical entity. Staphylococci usuallj’’ 
are the causative agents and may reach the glands 
from the mouth via the salivary ducts. Prognosis is 
favorable. Penicillin gave good therapeutic results. 


CouMOULOS, H. .\Nn Meli.axbv, M. : Dental con- 
ditian of five-year old children in institutions and 
private schools compared with L. C. C. schools. 
(Brit. Med. J., May 31, 1947, 751-756). 

Although there was a direct relation between the 
structure of the teeth and the incidence and extent 
of caries among children of each group — that is to 
say, the better the structure the less the caries — 
this did not hold between children of the different 
groups: thus in the institutional group, teeth of a 
given grade of structural defect bad much less caries 
than teeth of the same structure in either of the other 
two groups. This proljably is to be explained on the 
basis of the calcifying properties of the respective 
diets at different periods, both pre-emptive and post- 
emptive. Probably in the London County Council 
schools, the diets were the worst. 


Neuhausek, E. B. D. and Berexberg, W. : 
Curdio-csophageal rela.vation as a cause of vomiting 
in infants. (Radiolog}^ Mav 1947, Vol. 48, No. 5, 
480-483). 

X-ray films are shown indicating various degrees 
of relaxation of the cardia and of the hiatus esopha- 
gus, an occurrence explaining some instances of vom- 
iting in infants. The clinical symptom of importance 
is persistent regurgitation alleviated by placing the 
patient in the erect position. By fluoroscopic exam- 
ination. retrograde filling of the esophagus during 
inspiration or with increased intra-abdominal pres- 
sure is seen in association with persistent relaxation 
of the hiatus. The condition is usuall)' a temporary 
aberration of the neuromuscular function of the hi- 
atus portion of the esophagus and diaphragm. 

Rau, L. : Paterson-Plummer-Vinson syndrome in a 
case of familial acholuric jaundice. (Proc. Roy. Soc. 
Med., XL, 6. April 1947, 271-272). ' 

-A case is presented which showed a combination 
of acholuric jaundice and sideropenic dysphagia. 
Esophageal spasm occurred at a point just above the 
aortic knuckle, although usualh' in the Paterson- 
Plummer-Vinson syndrome it occurs just below the 
level of the cricoid cartilage. Immediate response to 


the administration of Blaud’s pills was noted. Pa- 
tients suffering from sideropenic dysphagia are per- 
haps prone to develop a retrolaryngeal or hypophar 3 m- 
gea! carcinoma and should be followed up for long 
periods with this complication in mind. 


Liver and Gallbladder 

Lurry, D. H., Suaiik, R. E., Kukkee, H. G. and 
H oAGLAxn, C. L. : Intravenous therapy of cirrhosis 
of the liver. (J. A. M. A., April 19. 1947, 133:16, 
1181-1190). 

Frecjiient large intravenous doses of a specially 
prepared, crude liver extract to patients suffering 
from hepatic cirrhosis, for periods ranging from six 
months uijwards, and without special dietarj' pre- 
cautions. caused return of appetite, increase in cal- 
oric intake, gradual disappearance of ascites in the 
majority of cases, improvement in liver function tests, 
better tolerance of paracentesis. Five patients treated 
from ten to 18 months have been placed on treat- 
ment-free observation for periods ranging from four 
to 15 months, without showing clinical or biochemical 
relapse. Wasting is controlled and protein storage 
restored. 


Valextixe, E. H. : Liver Function Tests. (Penn- 
.sylvania Med Journ., 50:6. 602-605). 

The author gives a valuable critCque of the uses 
of hepatic function tests. In the evaluation of general 
liver function, the bromsulfalein test (using the lar- 
ger do.se of 5 mg. per kilogram of body weight), is 
the best, but where jaundice is present, the hippuric 
acid test is preferable. Intrinsic parenchymal disease 
of the liver is best detected by the cephalin-cholestcrol 
Flocculation Test. For the same purpose, the Thymol 
Tttrbidity Test is technically simpler and somewhat 
more dependable, but it does not become positive as 
early in the course of infectious hepatitis as does the 
cephalin-cholestcrol flocculation test. In the Choles- 
terol Esters Test, a rise in the percentage of choles- 
terol appearing as esters signals improvement and a 
fall signals retrogression. For identifying the mech- 
anism of jaundice, the bilirubin and urobilinogen tests 
and prothrombin test are most valuable. 


Bock, J. : Cirrhosis of the liver in the aged. 
(Nordisk Med., 23, 34. June 6, 1947, 1295-1299). 

In Scandanavia in recent years the female sex is 
predisposed to the malignant form of epidemic hepa- 
titis and hepatic cirrhosis is now found more fre- 
quently in females than males, contrary to the find- 
ings of a few years ago. This cannot be explained 
cither by the fall in the consumption of alcohol or the 
presence of German troops in Denmark. Obviously 
some new factor in the pathogenesis of cirrhosis 
must be looked for. Occasionally cirrhosis is sub- 
clinical and the finding only made at post-mortem. 
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Kiglku, T>. G. ano Mixer, II. W.: Chniangi- 
ography and hiimvy rcgntr/ilation. (Radiolo"j', :May, 
1947, Vol. 48, No. 5. 403-471). 

The authors flo.scrihe iinnicfliate cho!anftio{»niphy 
(made at operation) and delayed cholangiography 
(made post-operativcly) by injecting a contrast nic- 
diunt into the common rlnct or gall bladder. It can 
also he accomplished by using a peritoneo.scopc to in- 
troduce a needle into the gall bladder. Pictures thu.s 
olitaincd are of value to the surgeon, revealing stones, 
kinks, etc., in the ducts and hepatic, radicles. The 
preferred medium is diotra.st. Out of a total of 126 
patients .^o examined, there were 8 with obstruction 
of the common duct wbo.se film.s revealed filling of 
the renal pelves also. This is explained by a “regur- 
gitation” of the diotrast into the blood stream, via 
the hepatic lymph spaces and sinusoids, due to in- 
creasing the pressure of injection above the excretory 
pressure of the liver (350 mm. of water). At times 
reactions follow, due probably to forcing bacteria 
through the liver. 


SURGERY 

Sfaldino, J. K. ; // case of phaeochroino- 
cvlonia. (Brit. Itled. J., April 26, 1947, 564-565). 

The author describes the successful surgical extir- 
pation, followed by cure, at a chn'maffin tumor of 
the right adrenal gland in a voting woman of 24 who 
for two )cars had c.xpcrienccd almost daily attacks 
of paroxy.smal hypertension. The blood pressure rose 
to 300/200 during an attack. Mcr usual blood pres- 
sure ranged from 120/80 to 250/170 between the 
attacks. She complained of blurring of vision and of 
attacks of upper abdominal pain and vomiting with 
palpit.ntion and headaches. Retinal hemorrhages were 
present. A tumor weighing 86 grams was removed 
from the right flank and proved to be a phaeochroino- 
cytoma. Recovery was unevetitful and 15 months 
after operation the patient w.as doing a full time cler- 
ical job, the blood pre.“sure being 135/100, 


Wyatt, O. S. axd Chisholm, T. C. : Acute ir- 
fnssusception in infancy anil early cliihlhood (a re- 
7 'iercr of fifty-fife consecutive cases). (Journ.il-Lan- 
cet, Mny, 1947, LXVTI, 5, 193-195). 

Acute intussusception, which constitutes an emer- 
gency in infancy and early childhood, caii usually 
be diagnosed on the basis of a classical history of 
intermittent severe seizures of abdominal pain, of 
a palpable sausage-shaped mass in the abdomen and 
of bright red blood in the feces. The barium enema 
is frequently a helpful diagnostic weapon, but when 
employed therapeutically, its dangeroiis shortcomings 
must be carefully recognized to avoid unwarranted 
medical tragedies. Surgical intervention with special 
pre-operative precautions constitutes the treatment of 
choice. Only thus can the existing mortality be 
reduced. 


Bah.ey, II.; Parolidecloiny: indicalinns and results. 
(Brit. Med. J., March 29, 1947, 404-407). 

riic surgeon (le.sciibcs an ojjcraiion by which cure 
may be obtained without facial nerve injury or sali- 
vary fistula, based on a new concejition of the ana- 
tomy of the parotid. Radiation therapy js usele.?s 
bt cause the gland is radio-resistant. In' the pa't 
many surgeons have side-stepped the operation be- 
cause of its technical difficulties and popular ideas 
as to its danger. 


IIiXE, W. N. : A case of mesenteric thrombosis 
coinplicaling innilipir seonnds. (Brit. Med. I., -March 
29. 1047, 380-.3S1). 

A case of mesenteric (hrombosiV following leg 
wounds is described in which 91 inches of gut was 
removed, ivith complete recovery. 


Martinson, L. F., Gii.t.ESi'ii;, S. R.. Duncan, 
D. G., AND Severeide, L.: Carcinoma of the 
head of the pancreas. (Northwest Med., .‘Vpri! 1947, 
46:4, 283-285). 

A c-T.^e is dc.scribcd in detail in which a successful 
operation w.as done for cancer of the head of the 
pancreas by the Wliipple oiieration. The diagnosis 
was made at operation, but the case was thought at 
first to be one of peptic ulcer because of serious 
hemorrhage witli hematemesis and tarry stools. The 
aulhor.s point out that the jircscncc of blood in the 
stools should cause the physician to look for cancer 
of the head of the pancreas in cases in which the source 
of the bleeding is not obvious, and this applies par- 
ticularly in case of obstructive jaundice with melena. 


Clagett, O. T. : Surgery of the pancreas. 
(Tc.\as Med. J., May 1947, XLIII, 1. 12-16). 

The author reports c.xtcn.sive pancreatic resections 
at the Mayo Clinic for carcinoma, chronic pancre- 
atitis, pancreatic lithi.asis and hyperinsulinism due to 
benign adenomata. In cancer and in chronic pan- 
creatitis, pain referred to the back is a leading symp- 
tom. A good deal of the paper is devoted to arguments 
for and against the anastomosis of the cut end of 
the pancreas to the intestine. The procedure avoids 
pancreatic fistula and it may improve digestion, but 
it adds considerably to the gravitj’ of an already pon- 
derous and dangerous operation. 


Gutmann, D. : Medullary suprarenal chromaf- 
finoiiia producing ntcdignaul hypertension. (Brit 
Med. J., April 26, 1947,' 563-564'). 

The case of a woman of 38 is described who suf- 
fered attacks of paro.xysmal hypertension, the blood 
pressure rising, in the attacks, to 300/176, then fall- 
ing, after the attacks, for a time, to 100/60, grad- 
ually regaining its usual chronic lei'el of 200/120. 
Attacks were precipitated by turning on the right 
side and were characterized by tachycardia (130). 
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tacliyitnoca and drenching sweats. Tiic tumor was 
located by the X-ray a]-)pcarance of a pressure on 
the Indus of the right kidney. Dcatli in an attack 
prevented ojieration. Necropsy showed a medullarj' 
suprarenal chromafiTiioina one inch in diameter. The 
kidneys gave the appearance of a nepliritis associated 
with malignant hypertension, thinning of the cortex 
with dispersed necrotic areas. Uremia preceded death. 


METABOLISM AND NUTRITION 

.'\xnEK.soN. J. A,: The qiianlitalivc aspects of 
fluid therapy in infants and children, f Journal-Lan- 
cet, ilay 1947, LXVII, 5. 1S5-189). 

Tlie importance of dehydration in infants and 
children is stressed and quick methods of calculating 
the amount of fluid necessary for rehydration are 
given. Dehydration is always more serious in child- 
ren tlian in adults. Irreversible changes in the brain, 
liver, kidne^’^ and heart may occur during profound 
dehydration with loss of electrolytes. Memo-concen- 
tration, as indicated iiy the hcniogloliin, the hemato- 
crit and the plasma protein concentration arc increased 
to iiigh value in severe dehydration. 


Xasio, J.: liffcrt of ascorbic acid upon ciucophen 
experimental peptic ulcers. fRcv. Gastroenterology, 
.Alay 1947, 14, 5, .340-.344). ‘ 

The author found that the simultaneous adminis- 
tration of ciucophen and 500 mg. of ascorbic acid 
])er day to dogs during' periods of time ranging from 
1.3 to 22 days prevented the appearance of peptic 
ulcers in over 60 per cent of the cases. This work 
.suggests the use of ascorbic aciVI as a complementary 
agent in tiie treatment of liurnan gastroduodenal ulcer. 


Hai.i„ G. 15. ; Nutritional deficiency diseases. 
(l\Ied. Jour. Australia, April 5, 1947, 14, 430-434). 

The influence of deficiency disorders on the ner- 
-vous system is discussed, with tlie statement that nu- 
tritional deficiency embraces deficiency of caloric re- 
quirements, deficiency of variety foods, especially 
protein and carbohydrate, fluid deficiency, vitamin de- 
ficiency, mineral deficiency, oxygen deficiency, and 
infinite admixture of these. The article limits itself 
to vitamin deficiencies and protein deficiency. He 
stresses the fact that the use of paraffin and similar 
aperients interfere with absorption of vitamin A and 
carotene. Ocular effects of vitamin A deprivation in- 
clude xerophthalmia, Bitot’s spots, asthenopia am) 
night blindness. L.ack of vitamin A probably plays a 
part in lathyrism and perhaps in toxigenic convulsive 
ergotism. The good effect of vitamin A in respiratory 
infections is due to its improvement of epithelium but 
it does not possess a direct anti-infectious power. 
Lack of vitamin D causes a fall in the blood levels of 
phosphorus or calcium, or both, bringing about in- 
creased irritability at ncuro-muscular junctions, re- 
sulting in tetany, spasmophilia, and retardation in 
ossification in growing bones. He believes that large 
doses of vitamin D may cause serious and rvide- 


spread deposition of calcium in many vital tissues. 

Thiamin combines with pyrophosphoric acid to form 
pyrophosphate, a cocarbo.xylasc which acts on pyruvic 
acid, an intermediate product in the breakdown of 
glucose. Deprivation of. thiamin halts the breakdown 
at this stage and pyruvates accumulate above the 
normal blood level of 4.7 mgm. per centum. Neuro- 
logical lesions resulting from vitamin Bj deficiency 
are due to the inability of the nervous tissue to 
metabolize glucose efficiently. Heart muscle “hangs 
on to’’ thiamin longer than any other tissue, due 
to a great storage capacity. Nerve tissue has no ca- 
pacity for storage of thiamin. The B vitamins are 
intimately concerned with, and produce their effects, 
as results of disturbances " of tissue respiration. 
Riboflavinc is an essential constituent of the flavo- 
profein enzyme system which takes care of the avas- 
cular cornea, in which tissue no hemin substances arc 
present. Deprivation of riboflavinc results in vascu- 
larization of the cornea — nature’s attempt to over- 
come a locnl asphy.xia. jYicotinic acid is necessary in 
the care of pellagra but the cheilosis, perleche and 
seborrheic dermatitis of the naso-labial folds are caused 
by lack of riboflavinc, and the neuropathy present de- 
pewls on lack of thiamine. He refers to Jolliffe’s 
nicotinic acid deficiency encephalopathy, usually fatal, 
but sometimes cured by nicotinic acid. 


Foss, H. L. AND Ki.ingek. H. M.; f-fypcrfhyroid • 
istn without fjoitcr. f Pennsvlvania Med. J., 50:6, 
591-597). 

The chief importance of this paper lies in the fact 
that the authors arc able to make out a good case 
for the existence of hyperthyroidism in many pa- 
tients who have no visible, or actual, enlargement of 
the thyroid gland. Most, if not all the ca.ses, con- 
form to the di.agnosis of “Grave’s Disease" wdth 
exophthalmos, weight loss, tachycardia and elevation 
of the basal metabolism. Since they weighed the 
tissues removed in each c.nse, they make the point 
that the gland was not enlarged. B.M.R.’s were done 
under truly basal conditions and so they may be 
regarded as reliable. Above all, they were improved 
or cured by removing 90 per cent of the gland. 
They have found the toxicity of thyroids to be in 
inverse proportion to their size. They have found 
that propylthiouracil is e.xcellent for pre-operative 
treatment and does not exert the toxic effects some- 
times associated with thiouracil. All physicians should 
be on the lookout for cases such as these, most of 
which are treated as heart cases. 


Bollingkr, a.: Recent observations on uric acid. 
(Med. Journ. Australia, Mar. 29, 1947, 1 ;13, 394-395). 

The author has found large amounts of uric acid 
in the hair of certain animals, the fur of rabbits and 
in the feathers of some birds. It is possible that the 
appearance of uric acid in high concentration in 
these inte^imental appendages may indicate that, in 
these species, we have discovered a mode for the ex- 
cretion of uric acid. Human hair also contains large 
amounts of uric acid, but, thus far, too few cases 
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of hair from goutj' patients liave been examined to 
lead to any conclusions. 


Nortiirup, Mary \V. and Piper, Geraldine M. : 
A study of diets of patients in a prenatal clinic zvith 
an attempt to correlate dietary adequacy with physical 
findings. (Northwest IVfedicine, April 1947. 46 4. 
294-298). 

By studying the usual pre-partum diets of 42 
pregnant -women, the authors were able to place 22 
in a group in which the diet was good or fairly good 
and 20 in a group in which the diet was poor. Ques- 
tionnaires and diet memos were employed to gain the 
dietary information. Ipfant death was three times 
as great in the poor diet group and toxic symptoms 
in the mothers were about twice as great. Lactation 
was much more successful in the well-fed group of 
mothers. In studies by Burke, to which reference is 
made, every infant death within a few days of birth 
and all premature infants were born to mothers 
whose diets were verj' inadequate in protein. 


Parr, L. J. A. and Siiipton, E. A.. The bene- 
ficial effects of yeast in .liabetes mellitus. (Med. Jour. 
Australia, JIar. 22, 1947, 12, 365-367'). 

The administration of baker’s yeast (in a hydro- 
Ij'zed form known as “Amino-B”) in dail}' amount.s 
equivalent to about 1 to 2 ounces of baker’s yeast 
caused a fairly definite, sometimes marked reduction 
in insulin requirements and in the blood sugar levels 
and the urinary glucose, as well as curing associated 
neuritis and fatigue. The authors suspect that some 
element in the product, some of the available amino- 
acids, have a favorable effect on the cells of the pan- 
creas or liver, or both. The treatment was least ef- 
fective on old patients with long standing disease- 
Thiamin is not the element of i-east which caused 
the improvement in the insulin requirements. 


Norris. Thelma J. : Xutritional survey of Tas- 
mania: 1. Food consumption and dietary levels of 
the spring of IPqS. (Med. Jour. .Australia, March 
29, 1947, 1,' 13, 399-403). 

In 1945 a careful enquir}', involving food con- 
sumption survey, medical examination of children in 
metropolitan households with partiailar reference to 
signs and symptoms of deficiency disease, and finally 
the determination of the plasma ascorbic acid levels 
of these children, showed that with few exceptions 
the food consumption and dietary levels in Tasmania 
showed a higher potato-cereal and a lower protective 
food consumption than on the mainland of Australia. 
The findings closely paralleled others made in 1944. 
The intake levels of calcium and vitamin C probably 
are insufficient to ensure optimal health. Many house- 
holds were too low in calories and in specific nutrients. 
The sun-ey demonstrated that the results obtained 
by the method of sampling and data collection, used 
in the 1944 sun-ey, are reproducible and give a true 
picture of the mean food consumption and dietary 
pattern of the population under consideration. 
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Harris, A. D. and Moore, T. : Vitamin A in 
infective hepatitis. (Brit. Med. J., April 29, 1947, 
553-559 ) . 

The plasma levels of vitamin A and carotenoids 
were observed in 32 cases of infective hepatitis, none 
of whom had had blood transfusions. These levels 
were found to be low, often very low, in the earlj 
stages of the disease, of the grade of 30 i. u. per 100 
cc. as compared with an average of 118 i. u. pre- 
viously found for normal subjects, and this low plas- 
ma vitamin A seems an adequate cause of the impair- 
ment of dark-adaptation in this disease. The degree of 
pyrexia and the age of the patient appeared to in- 
fluence the extent of the fall in plasma vitamin A, 
both in direct proportion. The vitamin A reserves 
of the liver were not seriously reduced and the plas- 
ma vitamin A increased during convalescence until 
the mean for all c-ases equalled or exceeded the mean 
for normal subjects. The changes in plasma vitamin 
A and carotenoids went roughly parallel with the pro- 
thrombin value and with hippuric acid tolerance, and 
moved in an opposite direction to the plasma bili- 
rubin. It appears that in infective hepatitis, the 
mechanisms responsible for the absorption of vita- 
min A from the intestines, for its deposition in the 
liver, and for its release into the blood stream are 
not always affected to the same degree. 


MISCELLANEOUS 

SoEBORG-UiiLSEN, A. : Contribution to the histo- 
chemistry of the stomach. Thesis: H. Hagerup, Co- 
penhagen, 1941.) 

The investigation deals with the occurrence and dis- 
tribution of the proteolytic enzymes in the fundic and 
])yloric mucosa in ]iig and man. The enzymes con- 
sidered arc pepsin, cathepsin, carbo.xypolypeptidase, 
aminopolypeptidase, dipcptida.se, prolinpeptidase and 
urease. Tlie technique employed is that developed by 
K. Linderstrom-Lang and H. Holter. A description is 
given of this technique and of the substrates and ex- 
traction agents used. The experimental results show 
the tlistribution of dipeptidase and aminopolypeptidase 
in the plyoric mucosa. The occurrence of these en- 
zymes is here found to be independent of each other. 
The dipeptidase is predominant in the regions of the 
pit epithelium and the neck chief cells, while the two 
enzymes are equally distributed in the chief cell region. 
In the fundus the aminopolypeptidase shows consider- 
able predominance in the regions of the parietal cells, 
the neck chief cells and the chief cells, while the di- 
peptidase, as in the pylorus is predominant in the re- 
gion of the pit epithelium. The pepsin activity is very 
small in the pylorus, while in the fundus it is very con- 
siderable in the laj-ers of the chief cells. Thus there 
is a difference in the distribution of pepsin and amino- 
polypeptidase. The cathepsin action in the pylorus 
must undoubtcdl}- be ascribed to pepsin since activa- 
tion with HCX fails. Dipeptidase and aminopoly- 
peptidase characterize the pyloric mucosa while pepsin 
is the characteristic feature of fundic mucosa. Prolin- 
peptidase is evenly distributed over all cell tj-pes in 
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pylorus and fundus. The presence of carboxypolypep- 
tidase can not be demonstrated. The pre.sence of urease 
in the pyloric and fundic mucosa of pigs is dubious. 
In case of man, urease activity is found in the regions 
of the pit epithelium and the neck chief cells. The 
manner of distribution of dipeptidase and aminopoly- 
I>eptidase in the pyloric mucosa is the same in man 
as in pig. Pepsin has a distribution in human fundus 
and pylorus corresponding to the distribution in the 
same regions of tht; stomach of- the pig. — Courtesy 
Biological Abstracts. 


ICavwin, L. ; liinolioual factors in urticaria. (P.sy' 
chosomatic Medicine. March-April, 1947, IX, 2, 131- 
136). 

For some lime, emotional factors have been known 
to play a role in urticaria (possibly in 15 per cent of 
cases) and the author describes in psychological de- 
tail three persons suffering from this skin affliction 
in whom emotions ])la 3 -ed a prominent part. Such an 
emotional relationship may be recognized through a 
history of an unhappy and rather anxiety-provoking 
existence for a period preceding the onset of symp- 
toms, with a sudden onset of symptoms, precipitated 
by a frustrating experience. The personality tends 
to be .shv, easil}’ embarrassed, prone to blushing, rela- 
tively passive-de])cndent and immature and with a 
tendency toward exhibitionism. 


MacKicai., P. S, a-vd Davi.s, D. : The use of 
iitelhyl-iso-octcnvianiiitc in miqrainc. (.Annals Int. 
^red.■, April 1947, 26, 4, 526-.527). 

“Oclin” avoids some of the unpleasant side-effects 
attending the use of ergotamine tartrate, but has cer- 
tain other disadvantages of its own. It tends to elevate 
the blood pressure promptly and should be avoided 
in cases of hypertension. Apart from this precaution, 
it may be tried out on migraine cases and used in 
those in whom it gives prompt relief of the individual 
attacks. Trial doses of 50 to 75 mgm. are used, but 
the effective dose is usually between 100 and 200 
mgm. Obviou.sly “octin” is not suitable for treating 
all patients with migraine, but it is superior to ergo- 
tamine in those who tolerate it, for it produces no 
nausea nor docs it cause peripheral vasoconstriction 
in the hands, as ergot sometimes docs. 


Oakbev, C. L. : The constituents of normal hu- 
man blood. ( Proc. Rov. Soc, Med., Mar. 1947, XV, 
5, 190). 

Counts of red or white blood cells in animals show 
a variation seldom less than 10 per cent and usually 
more, whereas in man verj' little variation occurs. 
This mav be due to man’s large size, low metabolic 
rate, and consequent long cell survival time. Women 
have less hemoglobin tlian men. Americans have 
higher hemoglobin concentrations than Britons, a 
fact which Price-Jones attempted to explain by sup- 
posing that Americans, who spend a high proportion 
of their time m automobiles, suffer from a mild 
chronic monoxide poisoning, with resulting plethora. 


ScriKOEOER, A. J. : Nutritional and psychological 
aspects of the care of patients with hulhar poliomyclUis. 
(Jounml-I.vancet, LXVII, 5, 199-201). 

In patients with bulbar poliomj^elitis who developed 
dj'sphagia or complete inability to swallow, it was 
found that gavage tubes (No. 12 to No. 16 French 
tubes) could be easily passed into the stomach, be- 
cause of the existence of soft palate and pharyngeal 
paralysis and depressed gag reflex. It was found by 
feeding through the tube that much time could be 
saved by reducing the usual parenteral procedures. 
The method proved quite safe. Specimen feedings 
were given. Ps^'chological difficulties of the patients 
were reduced by discussion of their uncertainties and 
apprehensions. 


Wiieatlev, D, P. : Massive penicillin doses in 
general practice. (Brit. Med. J., April 19, 1947, 
5.30-531). 

The author records cases of boils, carbuncles, 
whitlows, conjunctivitis and styes in which doses of 
200,000 units of penicillin daily effected perfect and 
rapid cures without local treatment of any type. 


Tu.t.ORE.v, N. : Iluvudvarksundcrsokningar med 
dilwdrocrqotamintartrat. fNordisk Mcdicin, 16, 34, 
April 18,‘ 1947, 937-941). 

Treatment of headache with dihydroergotaminc tar- 
trate; Dihvdroergotamine tartrate relieved migraine 
almo.st as effectively as did ergotamine tartrate, but 
the effective dosage 4vas found to be about twice that 
of the latter. It had a favorable effect in certain 
cases of headache due to hypertension. Intravenous 
injection, in proper doses, caused the same ill effects 
as ergolaminc tartrate (nausea, vomiting) though 
probably less marked. Intravenous injection raised 
the systolic and diastolic blood pressure, though sel- 
dom markedly, the rise being about the same as fol- 
lowed the injection of half the amount of ergotamine 
tartrate. Angina pectoris was provoked in one pa- 
tient with coronary disease and labor was induced 
in one pregnant woman. The contraindications are 
about the same as for ergotamine tartrate. 


Daviieson. L. S. P. axd Gird wood, R. H. ; Folic 
acid as a therapeutic agent. (Brit. Med. J., May 3, 
1947, 587-591). 

The authors obtained satisfactory hematological re- 
sponses in 16 cases of pernicious anemia in relapse 
by the oral administration of folic acid in doses 
varying from 2.5 mg. to 20 mg. daily. They believe 
that in all cases that folic acid in a dosage of 5 mg. 
daily will restore the blood quantitatively and quali- 
tatively to normal in Addisonian anemia. I.^rge mas- 
sive single doses of from 200 mg. intramuscularly to 
400 mgm. orally, gave excellent hematopoietic re- 
sponses which, however, lasted only for two weeks. 
One case of undoubted Addisonian anemia which did 
not improve on folic acid did show a perfect re- 
sponse to liver extract. This case developed an in- 
fectious peripheral neuritis which produced severe 
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agranulocytosis and may iiavc interfered with the 
action of folic acid. In three cases of subacute com- 
bined degeneration of the spinal cord treated with 
folic acid, no improvement occurred in any and in 
one case the neurological features rapidly deteriorated, 
whereas in all three cases marked improvement oc- 
curred after substitution of liver extract therapv. 
The authors encountered a refractory case of megalo- 
blastic anemia (not Addisonian) in whom the hemo- 
globin and red cell count became normal on folic 
acid but a megaloblastic smear jiicture persisted, but 
whose blood picture became normoblastic on the use 
of proteolyzed liver. One case of pernicious anemia 
continued to show a megaloblastic picture and re- 
fractoriness to liver extract, but became normoblastic 
on the use of folic acid. Aplastic and h)'poplastic ane- 
mia. leucopenia and thromboc 3 'topcnia did not show 
any response to folic acid therapy. In tropical sprue 
and idiopathic steatorrhea, dramatic control of die 
diarrhea and rapid clinical improvement occurred fol- 
lowing folic acid treatment. Ulcerative colitis was 
not benefitted. It appears that a hematological re- 
sponse to folic acid occurs only in patients suffering 
from a megaloblastic form of anemia. Free folic 
acid seems to be the factor essential for continuation 
of normoblastic blood formation and a deficiency 
causes a reversion to the megaloblastic state. It can 
be assumed that purified iliver extracts contain a 
Vtberaling factor which enables the conversion of 
conjugated folic acid to free folic acid to take place. 
The cause of pernicious anemia does not lie in some 
inherent abnormality of the bone marrow but in the in- 
ability of the body to convert conjugated folic acid 
to free folic acid. The liberating factor (L. F.) is 
the result of the interaction of Castle’s intrinsic and 
extrinsic factors and is absorbed from the intestine 
and stored in the liver. 


Forbes, Gilbert: Poisoning with a preparation 
of iron, copper and manganese. (Brit. Med. J., Mar. 
1947, 367-370). 

Two boys died after ingesting tablets contaming 
Ferrous sulfate exsic. 3 gr., copper sulphate 1/25 gr. 
and manganese sulfate 1/25 gr. One boy swalloived 
50 and the other 30. Autopsies showed extensive 
liver damage and, from animal experiments, it was 
concluded that the hepatic disease was due to the 
ferrous salt. Ferrous sulfate on contact with gastric 
juice is converted to the chloride which has an irri- 
tant action. 


Seller.s, E. AXD Best, C. H. : Effects of 
certain diets on the loss of nitrogen in urine after 
e.xperimcntal burns. (Brit. Med. J., April 19, 1947, 
522-534). 

Experiments were undertaken to find out if certain 


diets lessened the urinary loss of nitrogen after ex- 
perimental burns. A methionine supplement (one 
per cent) to a stock diet did not reduce the urinary 
loss after burning, unless a methionine deficiency in 
the basal diet had existed prior to the burning. 
Cystine, choline and lysine ivere ineffective in re- 
ducing the urinary nitrogen loss. It is apparently 
only' in young, methionine deficient animals that the 
addition of methionine reduces the urinary nitrogen 
loss following bums. 


V. Svnow, G, ; Hypolhrombincmia and cerebral in- 
jury in a newborn infant after dicoumarin treatment 
of the mother. (Nordisk Med., IVIay 16, 1947, 20, 
34, 1171-1172). 

A woman of 44 during pregnancy contracted a 
crural thrombosis which was treated with dicomarin 
in repeated doses from Sept. 25 to Oct. 24 (a total of 
1.75 g of dicomarin being given). Oct. 26 delivery 
began. The prothrombin inde.x of her blood was then 
33, and it went on decreasing to a minimum value 
of 16 two days later, after which it was again made 
normal by a large dose of vitamin K. The delivery 
lasted three and a quarter hours and occurred in an- 
terior brow presentation. There was remarkably little 
loss of blood at delivery'. 

The infant had a birth weight of 2,600 g. By rou- 
tine, it was given 1 mg. of vitamin K immediately 
after birth. On examination a few hours later the 
forehead and skull u'cre covered ivith extensive sub- 
cutaneous hemorrhages. The prothrombin index u’as 
less than lO, i.c., e.xtremely low. .A, new dose of 10 
mg. of vitamin K was now given parcnterally but 
without any obvious effect on the prothrombin index. 
Repeated daily doses of vitamin K both perorally and 
parcnterally did not raise the prothrombin inde.x until 
six day's after birth, after which it increased rapidly 
to nonnal values. 

At three weeks of age, the infant presented signs 
of a hydrocephalus, and this then gradually' increased 
in the months following. The hy'droccphalus is sup- 
posed to be of traumatic origin and, if so, must be 
connected with the severe hypnthrombinemia at birth, 
which was in its turn caused by the dicoumarin treat- 
ment of the mother. 

Dicoumarin treatment in pregnancy recently has 
been argued for on widened indications and has been 
said not to be especially risky to the pregnant woman. 
The case related, however, suggests that it may be 
dangerous to the infant. It should not be given, 
therefore, in pregnancy unless it is considered strongly 
indicated with regard to the mother and, then, the 
resulting hypoprothrombinemia should be suspended at 
the start o'f delivery by giving large doses of vitamin 
K to the mother. 
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Metabolism of Sucrose: II 


. By 
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zvith the technical assistance of 
MISS - MARJORIE MOUN'i'FORD. B.Sc. 
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I N 1945, the writer (1) showed by means of venous 
blood sufrar estimations at onc-minute intervals 
that, notwithstanding the necessary preliminary hy- 
drolysis, sucrose is capable of restoring the blood 
sugar to the normal level in cases of insulin hypogly- 
cacmia very rapidly. Of the ten experiments reported, 
an increase of blood sugar was noted witbin one min- 
ute in two ctises; within two minutes in two cases; 
within three minutes in three cases; within four min- 
utes in two cases, and within five minutes in one case. 
“Emotional” hyperglycaemia from the frequent needle 
punctures was excluded. In Chart I are graphically 
recorded fa) the average blood sugar time curve of 
these ten cases and fb) the average of three curves, 
indicating absence of “emotionafl” hyperglycaemia. 
Tbc subjects who did not recover within five minutes 
were of no particular interest in this study and, there- 
fore, were not reported. 

VENOUS vs. ARTERIAL BLOOD SUGARS 

The use of venous blood in these experiments was 
based upon the different effects of ingestion of sugar 
ui)on arterial and venous blood, depending upon the 

FIGURE I 

SHORT PERIOD BLOOD SUGAR TDiE CURVES rOLLOTOlO 
mCESTIOlI OF SUCROSE Hf CASES OP niSULm IITPOOLYCAEUIA 
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♦From tho Department of Metabolf-im. The Montreal 
General Hospital, Montreal, Canada. 

Read at the meeting of the American Chemical Society, 
Now York City. Sept. 18, 1947. 

This work was done with the aid of a grant from the 
Sugar Research Foundation, Inc. 


sugar contents of the latter in the basal state. Nor- 
mally, following ingestion of dextrose, the sugar con- 
tent of the arterial blood increases more rapidly than 
that of the venous blood and, also, reaches a higher 
level (2, 3). This is shown in Chart 2. 

FIGURE II 

ARTERIAL AND VENOUS BLOOD SUGAR TIME CURVES 
EOLLOVfING INGESTION OF DEXTROSE 
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Minutes after Ingestion of dextrose 

It will be noted that the increase of sugar in the 
venous blood during the first few minutes after in- 
ge.stion of the dextrose was almost within the limits 
of the c.\-perimental error of the test. Determination 
of the sugar content of arterial blood at one-minute 
intervals is, however, not only very difficult but also 
hazardous because of the necessary arterial punctures. 
Cajiillary blood may be made to approximate arterial 
blood by warming the skin at the site of the needle 
puncture, but the sources of error are many, both in 
the collection of the sample of blood and in the chemi- 
cal analysis, in common with all micro methods. Ad- 
vantage Was, therefore, taken of the observation that, 
when the sugar content of the blood is artificially re- 
duced below the normal level, as by injection of insulin, 
the first response to ingestion of sugar is not, as a rule, 
oxidation or storage of sugar in the tissues, but res- 
toration of the sugar content of the blood to the nor- 
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inal level. This is shown in Chart 3, in which are 
graphically recorded arterial and venous blood sugars 
in a case of insulin hypoglycaernia, before and after 
administration of dextrose. It will be noted that, until 
the sugar content of the blood was restored to the 
nearlj^ normal level, the concentration of sugar in the 
venous blood increased at approximately the same rate 
as in the arterial blood. Therefore, until the sugar 
content of the blood has been restored to the normal 
or nearl}^ normal level, venous blood is as satisfactory 
as arterial blood. It also has the advantage that it 
may be readily obtained„.with,out an}' hazard at one- 
minute inter\'als. 

FIGURE III 

ABTEKCAI. AIID TOIOUS BUIOD SUOAR TIUE CORVES rOUAm’S 
1I!0ESTI0!I or DETTBOSE HI A CASE 0? DISOCDI ItYPOOLrCAMlIA 
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PRELIMINARY COMPARATIVE STUDIES 
WITH DEXTROSE AND LAEVULOSE 

In all of the above experiments with sucrose, the 
conditions were such that delayed emptying time of 
the stomach was excluded as much as possible (ton- 
icity of the sugar solution, etc.) (1). That rapid en- 
try of the sucrose into the intestines was, however, 
not alone the explanation of the rapid increase of 
sugar in the blood was suggested from the few com- 
parative studies (unpublished) imder the same con- 
ditions with dextrose, laevulose and a mixture of dex- 
trose and laevulose which corresponded to the amount 
of sucrose employed. From these few experiments, 
it appeared that sucrose was capable of restoring the 
blood sugar to the normal level more rapidly than 
dextrose. That the more rapid action, of the sucrose 
was not due to its laevulose fraction, was suggested 


from the fact that the absorption of laevulose is 
slower than that of de.xtrose (4). Proof that it was 
not a contributing factor was the fact that when lae- 
vulose was administered it had no effect whatever 
upon the blood sugar during the five-minute period 
of the test. 

The combined data thus suggested that hydrolysis 
of sucrose in the human body yields something other 
than dextrose and laevulose which, when absorbed, is 
very rapidly converted into dextrose or into some 
other compound with similar reducing properties and 
similar physiological eflects. Also, because of the very 
rapid action, it appeared that this product need not 
pass into the intestines before absorption, but, like 
ethyl alcohol, is capable of passing directly through 
the wall of the stomach into the general circulation. 
'Whether dextrose is or is not absorbed by the stomach 
is still debatable; but that this was irrelevant here 
seemed clear from the fact that the effects of sucrose 
were more rapid than those of dextrose. It is also 
to be noted that in the e.xperimcnts which suggested 
that dextrose may be absorbed by the stomach (5) 
the “absorption” occurred only with concentrations far 
greater than those used here. In view of the funda- 
mental importance of these findings from the stand- 
point of the intennediate metabolism of carbohydrates, 
it was, therefore, considered advisable to extend this 
study to a larger group of cases. 

SELECTION OF SUBJECTS 

As in the first investigation, this report is restricted 
to the cases in which recovery from the excess insulin 
was noted within five minutes after administration of 
the sugar. The others are of no interest here. In- 
cluding the first ten cases (1), the different forms 
of sugar administered and the number of tests witli 


each form were as follows 

Sugar No. 

Dextrose 11 

Laevulose 6 

Dextrose -{- Laevulose 6 

Sucrose ---15 


As in the first study, evidence of absorption of the 
sugar administered was not regarded as positive unless 
the increase of blood sugar noted was in excess of 
10 mgms. per 100 cc. The combined results are shown 
in Table I. 

DISCUSSION OF RESULTS 

It will be noted that an increase of blood sugar was 
noted within one minute in two tests and, in both, it 
was due to sucrose. Of the three increases noted with- 
in two minutes, two were due to sucrose, and, of the 
ten in which an increase of blood sugar occurred 
within three minutes, six were due to sucrose. The 
effects of laevulose were practically negligible. The 
effects of the mixture of dextrose and laevulose were 
essentially the same as those with dextrose alone; of 
the eleven tests ivith dextrose, ah increase of blood 
sugar was noted within three minutes in three cases 
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TABLE I 

Percentage Incidence of Recovery from Mild insulin Hypoglycaemia Following Ingestion of -Different Sugars in 

Relation to Time 


Minutes After Ingestion of Sugar 


[Total i 

1 1 

2 ! 

3 f 

4 i 

5 


SUGAR 1 

No. 

1 No. i 

% 

INo. 1 

ct, 

tC 

1 No. 1 

% 

1 No. 1 

% 

1 No. 

1 

% 

iJextrosc ! 

H 

1 0 1 

0 

I 1 1 

3.1 

1 2 j 

IS. 2 

1 3 i 

27.2 

1 5 

t 

45.4 

Laevuloso j 

C 

1 0 1 

0 

1 0 t 

0 

1 0 1 

0 

1 0 1 

0 

i 0 

1 

0 

I'oxtrnso + Laevulose | 

S 

1 0 1 

0 

1 0 1 

0 

1 2 1 

33.3 

1 3 1 

50.0 

1 1 

1 

10. 0 

.Siicro.se 1 

15 

i 2 1 

13.; 

! 1 2 1 

13.3 

i 6 1 

40.0 

1 4 1 

20. 6 

1 1 

1 

0.0 


an incidence of 27.3 fo — and, of the six with the mix- 
ture of dextrose and laevulose, an increase was noted 
within three minutes in two cases — an inci- 
dence of 33.3%. Comparing dextrose with sucrose, 
however, it will be noted that, whereas three 
only of the eleven tests with dextrose showed an in- 
crease of blood sugar within three minutes, ten of 
the fifteen treated with sucrose showed an increase 
^\^thin the same period — an incidence of 66.6%. 

The average blood sugar time curve obtained with 
each of the above-mentioned sugars is graphically re- 
corded in Chart 4, and, in Oiart 5, are graphically re- 

FIGURE IV 
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FIGURE V 
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corded the average blood sugar time curves obtained 
with dextrose and sucrose in five cases in which the 
subjects were allowed to have mild reactions so as to 
compare the effects of dextrose with those of sucrose 
in the SAME individuals. It will, again, be noted that 
sucrose produced a more rapid and a more marked 
increase of blood sugar than dextrose. 

KATHEROMETER EXPERIMENTS 

The combined data fit in with the observation first 
made many years ago by Higgins (6) and repeatedly 
confirmed by Deuel (7), Carpenter (8) and others 
that sucrose increases the respiratory quotient more 
rapidly than de.xtrose. An observation with the kath- 
erometer (9), which permits determination of the 
concentration of CO 2 in expired air at one-minute in- 
tervals, is of interest here. In Chart 6 are shown the 
percentage increases of the concentratidn of CO 2 in 
expired air at one-minute intervals following ingestion 
of dextrose and of sucrose. In each experiment, in 
order to avoid artefacts, the sugar was not admin- 
istered until the recovery from tlie usual initial hyper- 
ventilation due to the abnormal breathing ivas com- 
plete. It will he noted that the increase of the con- 
centration of CO 2 occurred earlier and reached a 
higher level with sucrose than with dextrose. Whether 

figure VI 
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the increase was clue to combustion of sugar, synthesis 
of fat or a lactic acid- formation is irrelevant here. 
The significant fact is tliat the increase was noted 
sooner with sucrose than with dextrose, and sucrose 
cannot have this effect until some product of its hy- 
drolysis has been absorbed from the alimentary tract. 


o 

o 

o 



FIGURE VIII 
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STANDARD BLOOD SUGAR TIME CURVES 
FOLLOWING INGESTION OF SUCROSE 
IN NORMAL INDIVIDUALS 

Though the effects of dextrose and of other sugars 
(laevulose, galactose, pentose, etc.) upon the blood 
sugar are well known, it is a remarkable fact that, in 
the vast literature on carbohydrate metabolism, the 
references to sucrose are extremely scanty (10, 11, 
12, 13, 14, 15). Schmidt, Eastland and Burns (13) 
found the pattern with sucrose was essentially the 
same as with dextrose. Sucrose did not, however, in- 
crease the blood sugar as much as did dextrose. The 
findings of O’Brien and Higgins (15) .were essentially 
the same. The average blood sugar time curves ob- 
tained with sucrose by the latter authors are graphi- 
call)’’ recorded in Chart 7. It will be noted that, where- 
as, the average peak of the curve with dextrose is 
between 0.160 and 0.180 per cent (see dotted line), 
with sucrose the average peak was at 0.123 per cent 

FIGURE VII 
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in males and at 0.110 per cent in females. The data 
arc, however, not strictly comparable, since, in the 
standard “sugar tolerance test” with dextrose, the 
first blood sample after the ingestion of the dextrose 
is obtained at the end of thirty minutes; whereas, in 
the above observations made with sucrose, the blood 
was not collected until the end of forty-five minutes. 
The data of Schmidt, Eastland and Burns (13) are 
still less comparable with the standard test, since the 
first blood sample alter ingestion of the sugar was not 
collected until the end or one hour. Therefore, in 
order that the data may be strictly comparable, blood 
sugar time curves were obtained in ten normal indi- 
viduals following ingestion of 50 grams of sucrose 
and the results were compared with those obtained 
in tl’.e same individuals with the same amount of 
(le.xtro.se. In each ca.se, ih.e blood was examined be- 
fore and 30, 60, 120 an^l 150 niimites alter ingestion 
of tp.e sugar. 'Uie comj>;irat!ve curves are graphically 
recorded ?n CLirt 8, .and, again, it will be noted that 
sucrose niore readily utilized tlian dextrose. 
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STANDARD BLOOD SUGAR TIME CURVES 
FOLLOWING INGESTION OF SUCROSE 
IN DIABETICS 

In view of the above observations in normal indi- 
viduals, a similar study was made in diabetics, and 
that sucrose is utilized more readily than dextro.se by 
the diabetic also is seen in Chart 9 in which are re- 
corded the average blood sugar time curves obtained 
in ten mild diabetics. The data fit in with the early 
observation by Allen on the effects of different forms 
of carbohydrates in partially depancreatized animals 
(16). Allen found that animals, progressing towards 
complete recovery from early diabete.s on a starch 
diet, could be sent into hopeless diabetes by admixture 
with de.xtrose. To Allen it seemed that the different 
effects of the different forms of ciirbohydratc were due 
to different rates of absorption from the alimentary 
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tract. That this is not the only re.'ison i.'?. however, 
jiow clear frtjjn the above-mentioned !3fyid sugar .stu- 
die.s at one-minute iigervals. .Suggestive al-.o rs the 
observation tlmt definitely mute .sucro.-e than dextro.-c 
can be tolerated iti deparjcre.atized dogs with the arnc 
do.-e of insulin (17). liiough apparently nmporardy 
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only (18). More .significant, however, are the experi- 
ences in man. Josliii ( 19) has .shown that, in a mild 
flialietic, following administration of sucrose, the res- 
piratory quotient rises to as high a level as in normal 
subjects. 

EFFECTS OF DIFFERENT SUGARS ON IN- 
ORGANIC SERUM PHOSPHATE 

It has long been known that phosphates play an 
important part in the metabolism of carbohydrates. 
In normal individuals, following ingestion of dextrose, 
the inorganic phosphate content of the blood is re- 
duced ; whereas, as the writer has shown, in the severe 
diabetic (20), in whom the utilization of carbohydrates 
is markedly impaired, there may be little or no change. 
Following administration of insulin, accompanying the 
fall in the blood sugar, the reduction of the inorganic 
phosphate content of the blood may be greater than 
that noted in normal individuals following adminis- 
tration of dextrose. This is shown in Chart 10. 

FIGURE X ’ 
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That different sugars affect the metabolism of in- 
organic jihosphates ditTerently is suggested from the 
more marked reduction noted by the writer with di- 
h 3 'droxyacctone than with dextrose, both in the nor- 
mal and diabetic individual (20). This is shown in 
Chart 11. 

In view of the.se findings, an attempt was made to 
determine the extent to which, if any, sucro.se differs 
from that of de.xtrose alone, laevulose alone, and a 
mixture of de.xtrose and laevulose in its effects upon 
the inorganic phosiihate content of the blood. 

SELECTION OF SUBJECTS 

Medical students were selected as the normal sub- 
jects. In each case, conditions that are known to dis- 
turb carbohydrate metabolism (upper respiratory in- 
fections, etc.) were excluded as much as possible, A 
family history of diabetes was also excluded, in view 
of the hereflity tendenev- of the disease. Also, in order 
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to exclude possible disturbances of carbohydrate me- 
tabolism on the day of the test, sugar estimations were 
also made on the same blood sample. 

TECHNICAL 

All observations were commenced in the strictly 
fasting state, and no exercise was allowed during the 
tests, because of its known effects on carbohydrate 
metabolism. Smoking was also not allowed for the 
same reason (21). 

Because of the possibility of the occurrence of 
minute differences only between the different sugars 
administered, it was necessary to consider all of the 
possible variables both in the collection of the blood 
satnjJles and in the phosphate determinations which 
might account for such small differences — possible 
hydrolysis of organic phosphates due to delay in sep- 
aration of red blood cells from plasma; hydrolysis of 
organic phosphates in serum compared with hydrolysis 
in plasma; effects of anti-coagulants (oxalates, cit- 
rates etc.) and excess quantities of molbydic acid and 
hj'droriuinone on colour developments, etc. (22, 23, 
24). The method finally adopted was use of serum 
rather than plasma, and determination of the phos- 
phate values with the least possible delay. Otherwise, 
the technique was the Briggs modification (23) of the 
Bell and Doisy procedure (22), and use of the photo- 
electric cell rather than the ordinarj' colorimeter for 
measurement of minute differences of colour. With 
thc.se preaiutions, quantitative recovery of added phos- 
phate was very satisfactory, that is, with an average 
error of 2.5%. 

With the above precautions, serum inorganic phos- 
I)hate time curve.s were obtained following ingestion 
of different forms of sugar. Those of particular in- 
terest here arc the 150 curves with (a) dextrose, (b) 
laevulose, (c) sucrose and (d) a mixture of dextrose 
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and laevulose corresponding to the amount of sucrose. 
Thus : 


FIGURE XIII 
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SUGAR 

Amt. (Gms.) 

Number 

Dextrose 

50 .... 


Dextrose 

. ion . . 


Laevulose 

. 50 


Sucrose 

. 47.5 


Sucrose 

. 9S.0 


Dextrose -f Laevulose . 

. 25 (each) 


Dextrose -f- Laevulose . 

. 50 (each) 

12 


DISCUSSION OF RESULTS 


The average cui*ve obtained with each of these 
sugars is graphically recorded in Chart 12. For strict 
comparability, the data include those only which were 
obtained with the same amount of sugar, that is, 50- 
gram doses of dextrose, laevulose and sucrose, and in 
the case of the mixed sugars, 25 grams of dextrose 
and 25 grams of laevulose. 

FIGURE XII 
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It will be noted that the most marked reduction of 
the inorganic phosphate content of the blood serum 
was obtained with sucrose. An interesting finding is 
that, though, compared with dextrose, laevulose has 
very ilittle effect upon the sugar content of the blood, 
its effects upon inorganic phosphate were approxi- 
mately the same as those of dextrose. 

Though each of the above cun-es \vas based upon 
observations in ten individuals, the latter were selected 
at random. ^lorc significant, therefore, are^ the effects 
of the different sugars in the same individual. In 
Chart 13 are, therefore, graphically recorded the find- 
ings with the same amounts of all of the four sugars 
in''the same subject, and, again, it m'H be noted that 
the most marked depression of the inorganic phos- 
phate content of the scrum was noted with sucrose. 

As staled, all of the above comiwrison.s were made 
ivith Sb-gram doses of sugar f.suc^osc — 47.5 gms.L 
In Chart 14 arc graphically recorded the ai'cragc cur- 
ves of three indiUdnals %vho had received 95.0 grams 
of sucrose and a nnxturc of 50 grams of doUro.se 
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and 50 grams of laevulose. Again, it will be noted 
that sucrose produced a more marked reduction of 
the inorganic phosphate content of the blood serum 
than dextrose. ' 

Combining all of the findings, the data clearly in- 
dicate that the metabolism of sucrose cannot be ac- 
counted for entirely by the metabolism of dextrose 
and of laevulose. The observations of Bacon, Bald- 
win and Bell (25) are of interest here. These authors 
have found that sucrose produces a different form of 
glycogen than that produced by glucose or fructose; 
whereas, glucose and fructose, whether administered 
intravenously or orally, produce a 12 glucose-unit of 
glycogen, sucrose produces an 18 glucose-unit of gly- 
cogen. 

Prompted by these findings, an attempt is now being 
made to isolate the product or products of hydrolysis 
of sucrose by anal 3 ^sis of gastric contents at one-minute 
intervals following administration of sucrose solutions 
in human subjects. It would be premature to comment 
at any length upon the experiences to date. .Suffice it 
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to say that gastric contents, examined at one-minute 
intervals, following administration of sucrose in nor- 
mal individuals, yield, in addition to dextrose and lae- 
vulose, substances of as ' yet unknown composition. 
The combined data thus support the observation of 
Higgins (6), in 1916, that “there is a fundamental 
and distinct difference in the metabolism of the various 
sugars in man and from a nutritional point of view 
we must recognize the possible necessity of differenti- 
ating between their action and use.” 

Of interest also was the finding that, in most cases, 
though, normally, the blood sugar reaches its peak 
within 30 minutes after ingestion of sugar, the maxi- 
mum reduction of the inorganic phosphate content of 
the blood did not occur until after an hour or more. 
Tins is shown in Table 2. It will be noted that, in 20 
of the 40 strictly comparable curves, the maximum 
depression was noted at the end of one hour. In 13, 
the maximum reduction occurred at the end of two 
hours. The significance of this difference between blood 
sugar and blood phosphates is not as yet known. 

TABLE 11 

Showing Incidence of Occurrence of Maximum Reduction 
of Serum Inorganic Phosphate in Relation to Time, Fol- 
lowing Ingestion of Dextrose, Lacvulose, Sucrose and Cor- 
responding Mixture of Dextrose and Laevulose 


Time 

Dextrose | Laevulose 1 
No. 1 No. 1 

Sucrose 

No. 

1 Dextrose -}- 
1 Laevulose 

1 TOTAL 

1 No. 
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PRACTICAL OBSERVATION 


As is well known, blood sugar time curves are em- 
ployed for a variety of diagnostic purposes, particu- 
larly for early detection of diabetes mellitus. Not in- 
frequently, however, the curve, ma)’’ be almost com- 
pletely flat, suggesting either defective absorption of 
the sugar from the alimentary tract or extremely rapid 
removal of the sugar from the blood. The usual prac- 
tice in such cases is to repeat the test. At times, how- 
ever, the result is the same. The tendency towards flat 

FIGURE XV 
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curv^es in the same individual, regardless of the type of 
sugar ingested, is shown in Chart 15. In this study, 
there were 10 such flat or nearly flat curv^es (see Table 
3). It will be noted, however, that, without exception, 
though there was little or no increase of blood sugar, 
there was a definite reduction of the concentration of 

TABLE 111 

Showing Reduction of Serum Inorganic Phosphate with 
Flat Blood Sugar Time Curves- Following Ingestion of 
Different Sugars 
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*D/50 — 50 gms. Dextrose 
S/47.5 — 47.5 gms. Sucrose 
S/95 — 95 gms. Sucrose 
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D + L,/50 — 50 gms. Dextrose 4 - 50 gms. Laevulose 
**S — Blood sugar, -mgms. per 100 cc. 

P — Serum Inorganic Phosphate, mgms. P per 100 cc. x 100 


the inorganic phosphate, which clearly indicated that the 
absence of hyperglycaemic response to the ingestion of 
the sugar was not due to defective absorption of the 
sugar from the intestinal tract, but to an exceptionally 
good mechanism of storage. A typical example is 
graphically recorded in Figure 16. The value of si- 
multaneous determination of the inorganic pHbsphate 
and sugar contents of the blood is thus obvious. 

SUMMARY ' 

Blood sugar e.stimations at one-minute intervals in 
mild cases of insulin hypoglycaemia, following admin- 
istration of sucrose, confirmed the previous finding 
that, notwithstanding the necessary preliminary hy- 
<lrolysis, sucrose restores the blood sugar to the nor- 
mal level very rapidly. 

Similar studies with dextrose, laevulose and a mix- 
ture of dextrose and laeralose which corresponded to 
the amount of sucrose administered showed that, in 
most instances, the sucrose was more rapidly effective 
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than dextrose. Lacviilose had practically no effect. 
The nii.vtiire of dextrose and laevulosc had, approxi- 
mately, the same effect as dextrose alone. 

The data fit in with the effects of sucrose and of 
dextrose upon the concentration of CO 2 in expired air. 


mca.surcd at one-minute intervals with the kather- 
ometer. 

^ Standard blood sugar time curves obtained with 
50-gram doses of dextrose and sucrose in normal indi- 
viduals siiowcd that sucrose is more readily utilized 
than dextrose. Similar studies in mild cases of diabetes 
showed that diabetics also utilize sucrose more readily 
than dextrose. The data fit In with the effects of su- 
crose and of dextrose upon the respiratory quotient 
in diabetes. 

Serum inorganic phosphate time curves, obtained in 
normal individuals, following administration of var- 
ious sugars showed that the maximum reduction of 
the inorganic phosphate content of the blood v.ns 
greater with .sucrose than with dextrose alone, laevu- 
losc alone and a mixture of dextrose and laevulosc 
which correspond to the amounts of sucrose admin- 
istered. The difference was still more marked when 
the observations were made with the different sugars 
in the same individual. 

Gastric contents, examined at one-minute intervals, 
following administration of sucrose in normal human 
beings, yield, in addition to dextrose and laevulosc, 
substances of as yet unknown composition. 

The combined data thus support the view that dex- 
trose and laevulosc do not alone account for the me- 
tabolism of sucro.se. 
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A System of Diabetic Diet Prescription for the General Practitioner 

By 
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T he only justification for special diete 

for diabetic patients rests upon the existing limi- 
tation in their abilit}"^ to produce — and release — 
variable amounts of insulin. While a subject with a 
normal metabolism — a non-diabetic — can elaborate 
insulin ivithin a wide range of rates to assist in tlie 
utilization or almost unlimited variations in the 
amounts of ingested carbohydrates, a diabetic has only 
a very small range of insulino-genesis, usually aug- 
mented by the fi.xed daily doses of insulin injected sub- 
cutaneously. Consequently, the diabetic must maintain 
his daily food intake within corresponding narrow 
ranges of variation in order to keep a normal balance 
between his available insulin and the food ingested. 

But this does not necessarily mean that the diabetic 
must further restrict his enjoyment of life and of 
good and pleasant food! As long as he maintains his 
daily food intake within the range of carbohydrate 
equivalency established by his limited supply of in- 
sulin, there is no valid reason why he cannot enjoy an 
otherwise fairly normal diet. 

Most methods evolved for the prescription of diets 
for diabetics require the use of unnecessarily compli- 
cated calculatioas. It is actually foolish to attempt to 
determine the patient’s food requirements from any 
mathematical formula. Variations in metabolic rate, 
food habits, physical activities and other individual 
characteristics vitiate the accuracy of these calculations. 
On the other hand, composition of food is also very 
variable, depending upon climate, soil, harvesting, pre- 
serving, storing and cooking methods among other 
factors. 

Another common jiractice which I have decried for 
man}' years — and I am not alone in it (11), is that 
of having the suffering patients weigh every portion 
of food they consume. Between the scales and the 
numerous tables of j)crccntages they must handle, it 
is no wonder that so many general practitioners avoid 
the management of these patients and so many dia- 
betics become discouraged and eventually abandon 
many precautions in the, control of their condition. 
Surprisingly to many, but not to me, a large numljer 
of patients who disregard their 'lists and scales and 
eat vegetables at will, irrespective of the percentage 
of carbohydrates, show no apparent ill effects in their 
diabetic balance. The fact is that most diabetics tol- 
erate at least a certain amount of variation in their 
carbohydrate intake and the only thing needed for their 
dietary control is that they be taught to remain within 
their own safe range, which certainly can be accom- 
plished with much simpler, practical and realistic me- 
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thods than those heretofore recommended by most 
autliorities. 

Among the published systems for the calculation 
and prescription of the diet formulae there are many 
kinds, from the plans that give the patient a formula 
for carbohydrates, proteins and fats with the well- 
known lists of “food percentages’’ to calculate his 
menus (1, 2, 3, 4, 5, 6, 7) and perhaps accompany 
that with a course of instruction requiring several 
weeks of expensive hospitalization or at least attend- 
ance to outpatient sendees equipped with several in- 
structors, to the “Rube Goldbergian” schools with me- 
clianical devices of the slide rule or the g}Tating discs 
type (8, 9) or with enormously complicated — and 
scaring — big charts which require considerable math- 
ematical training on the part of the patient — not to 
mention the poor “G. P.” who is supposed to learn 
— and teach his patients — all of that. Other groups 
yet, use a scheme of “units” or “lines” and black and 
red “points” or “portions” (8, 10) similar to our war- 
time rationing plan, but still more complicated with 
the needed use of scores of different food charts. 

Even the best intentioned attempts at simplification 
of this important problem fail to avoid the need for 
the patient to use mathematical formulae to learn 
what he is to eat every day (11, 12). Practically all 
methods require the physician to calculate his formu- 
lae with unnecessary complication and effort. Actually, 
and from a r'Ciw practical standpoint, food require- 
ments for every individual should be regulated very 
simply according to his weight responses and clinical 
improvement after being on an adequate standard ob- 
servation diet until his urine is sugar free as an aver- 
age and the blood sugar at relatively normal levels, 
while administering, when required, adequate doses of 
insulin. 

In our Outpatient Clinic (J.M.H.) we use a system 
of diet prescriptions devised by the author (13), 
which avoids- all the aforementioned complexities and 
reduces the problem of prescribing the diet and in- 
structing the patient to its most simple factors and 
requires only a few minutes time for each case. These 
prescriptions were published for the first time in 
“The Bulletin of the Jackson Memorial Hospital” 
for January 1942 and later were included by F. K, 
Albrecht in his book, “Modern Management in Clin- 
ical Medicine” (14). Letters from practitioners all 
over America attest to the lack of complexity and the 
actual practical efficiency of this system. 

The method, as brought up to date through con- 
stant improvements dictated by the experience gained 
in its use, consists of the use of menus offering various 
choices of standard foods in portions easily measur- 
able without the need for weighing, but pre-calculated 
as to size so as to be of uniform composition within 
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average safe limits or range of error. The four basic 
or “standard” formulae are composed of liberal — 
but not e.\-cessive — amounts of carbohydrates, high 

— but adequate — amounts of protein and relatively 
low amounts of fat, the aliment usually least needed 
but the most easily increased when so deemed necessary. 
These formulae have been calculated in order to pro- 
vide for weight reduction fNos. I and II), for mod- 
erate caloric needs (No. Ill), and for average needs 
(No. IV). For larger requirements, the prescriptions 
are so arranged that unlimited variations and increases 
may be made in a moment with the use of no more 
mathematical calailation than just a few simple ad- 
ditions. 

Each one of the four basic diet-prescriptions con- 
tains a “menu” for tlie Morning Meal (food items to 
be consumed from awakening until noon: Tables II. 

VIII, XI) : the Noon-Afternoon Meal (food items to 
be consumed from noon to sundown; Tables III, VI, 

IX, XII) ; and the Evening Meal (food items to be 
consumed from sundown to bedtime; Tables IV, VI 1, 

X, XIII). In addition, for patients receiving large 
doses of Protamine Zinc Insulin, a fourth menu 
(Table XVIII) with choices for a bedtime extra feed- 
ing is available. 

The items for each menu are harmonically grouped 
to follow the present-day eating habits of the average 
American. Each item gives a wide selection of choices 

— of the same average composition — to avoid mono- 
tony, but no calculation is needed as the size of each 
individual portion has been established in accordance 
with the tables of food values of tlie U. S. Department 
of Agriculture or Manufacturers’ Analyses (15, 16). 
The average composition in carbohydrates, proteins, 
fats and calories, is given under each item to facilitate 
the calculation of easy modifications to suit each in- 
dividual case. Average Composition for each meal 
and for the Total Daily Consumption are also listed 
in each diet form. 

No special mention is made of ritamin and mineral 
contents -which would only complicate matters. In 
these well balanced formulae, according to my esti- 
mates, all requirements established by the Food and 
Nutrition Board of the National Research Council 
(17) are fully covered, except perhaps for the fat 
soluble vitamins in Diets Nos. I and II, which arc 
very low in fats, as they are intended only for tempor- 
ary use in the reduction of weight in obese patients. 
Anj'way, it has been my practice to supplement these 
diets with a vitamin concentrate containing slightly 
over the minimum requirements of all known vita- 
mins and I strongly advise this practice in connection 
with the use of any restricted diets. 

The following is a summarj- containing only the lists 
of item-groups and their individual average chemical 
contents as to carbohydrates, proteins, fats and cal- 
ories as well as the total values for each meal and for 
each one of our four basic or Standard Diets. Total 
values for the Standard Diets with the added Bedtime 
Meal are also included, giving actually a total of eight 
dietarj' formulae for the physician to select from ^d 
which undoubtedly will cover the needs of the im- 


mense majority of patients (Table I). 

It is obvious that some individuals will depart from 
the averages and adj'ustments may be made in these 
diets much more easily than with any other form of 
diet prescription that I know. For instance, in the 
case of the person who can’t have his noon dinner at 
home, most of my diets include hvo slices of bread at 
Noon for a sandwich to be made with his main protein 
course (“Entree,” Noon-Af(emoon Meals), which 
with his vegetables, fruit and mi’k, are easily available 
anjnvhere. Other instances, where religious beliefs 
prevent the partaking of milk and meats on the same 
meals are easily obviated by the advice given in the 
“General Instructions” of dividing each meal into a 
main feeding and a between-meals snack which may 
allow separation of meats from dairj' products. Once 
the phj’sician becomes familiar with the general pattern 
and composition of the diets, he should have no diffi- 
ailty in adjusting one to any particular patient. 

In addition to the four menu-sheets already men- 
tioned. each “diet-prescription” is given to the patient 
with three extra lists of portions of the same ar-erage 
composition as those listed in the menu-sheets for 
“Fruits and Fruit Juices” (Table XV), “Substitutes 
for one Egg” (Table XVI), and “Breads, Cereals, 
Crackers” (Table XVII), These three lists are nothing 
but extensions of the lists given under the respective 
items in the menu-sheets, too long for inclusion within 
tlie one page considered desirable for each meal-list, 
but convenient in order to increase the number of 
choices and to give enough guaranties of sufficient 
defense against the monotonous menus suffered by 
diabetics on the average restricted diets commoniv 
prescribed elsewhere. 

A page of “General Instructions” (Table Xl\'), 
compiled with a resume of answers to questions put 
up by personally interviewed and instructed diabetics 
during the last eighteen years gives most of the in- 
formation needed Iw the patient for the understanding 
and faithful application of his diet-prescription 

Finally, a “Front Page” (not included here) is used 
to present the general plan of the diet with spaces for 
the physician to fill in the value of each item and to 
add to the totals. This is used mainly for the in- 
struction of the resident staff at the Hospital and is 
valuable for any phj'sician to use in order to gain a 
good understanding of dietetic values and proficiency 
in the rapid calculation of the diet. Whenever the 
basic or standard diet formula must be modified to 
suit an individual case, this “front page” provides the 
means to fit in the changes. 

The main difference between this .system and all 
others is that in this case roe start from the formula 
of a normal menu to fit it to the patient’s needs 
which obviously is much simpler than parting from a 
cold mathematical formula to build three or four 
meals a day around it. 

The following Tables are the mimeographed forms 
used to make up the diets at the clinic. Pages 3, 4, 
and 5 with the actual menus for three regular meals 
in each diet are the only ones that vary for the Diets 
Nos. I, II, III and R’’. Page 5' is added only when 
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an extra bedtime feeding is indicated The lists of 
“Bread, Cereals and Crackers” is not used in Diet 
No, I (for cases with marked obesity), where only 
English Melba Toast is allowed. 

For the reader’s convenience, arid so that he may 
copy the diets for use with his patients if he so de- 
sires, all but one of the eighteen "forms” used in my 
Clinic are included here (Tables 11 to XVIII). . 

TABLE I 

LAMAR SYSTEM of DIET PRESCRIPTIONS: SUMMARY 
(Standard Diets) 

DIET NO. I 


Morning Meal 


Noon Meal 


Evening Meal I — Soup 3 4 0 28 

II— Entree (1) 0 20 , 9 161 

m— VegetaUle (1) 0 10 40 

rv— Salad 9 1 0 40 

V— tread (2) 26 4 2 138 

VI— .Milk (8 oz.) 10 6 8 136 

ni — ^Dessert (Fruit-Gelatine) 12 3 0 60 

69 39 19 603 

TOTALS FOR DIET No. Ill: C ISO, P 84, F 54. Calories 1542 


DIET NO. IV 


Morning Meal 


Evening Jleal 


J 

C 

P 

F 

Cal. 

I— Fruits fl) 

13 

1 

0 

56 

II — Entree ' (1) 

0 

6 

6 

78 

III— Melba Toast (2) 

9 

1 

0 

40 

IV— Buttermilk (8 oz.) 

10 

6 

0 

64 


32 

14 

6 

2.38 

I — Vegetable plate 

13 

2 

0 

60 

II— Entree (1) 

1 

13 

9 

137 

Til— Melba 'Bo.ast (2) 

9 

1 

0 

40 

IV— Buttci-mllk (8 oz.) 

12 

6 

0 

64 

V— .>s;?ert (Fruit-Gel, atlne) 12 

3 

0 

60 


45 

25 

9 

361 

I — Entree (1) 

0 

20 

9 

161 

n — v'cgctablo (1) 

9 

1 

0 

40 

III— Salad 

9 

1 

0 

40 

IV— Melba 'foast (2) 

9 

1 

0 

40 

V — iultormilk (8 oz.) 

10 

6 

0 

64 

VI— Oessert (FruIt-Celatlno)12 

3 

0 

60 


49 

32 

9 

405 


Noon Jlcal 


Evening Meal 


I— Vrults (1) 

13 

1 

0 

56 

11— Entree (2) 

0 

12 

12 

156 

ni— Bread (2) 

26 

4 

2 

138 

IV— Butter (1) 

0 

0 

7 

03 

V— Milk (8 oz.) 

10 

6 

8 

136 


49 

23 

29 

549 

I — ^IR-getablc plate 

13 

2 

0 

60 

il— Entree (1) 

1 

13 

9 

137 

ni— Bread (2) 

26 

4 

2 

138 

rv- Butter (1) 

0 

0 

7 

63 

V— Milk (8 oz.) 

10 

6 

8 

130 

VI — ^Dessert (Fruit-Gclatine)12 

3 

0 

GO 


62 

28 

26 

594 

I — Soup 

3 

4 

0 

28 

Tl—i.-.ntree (1) 

0 

20 

9 

161 

m— Vegetable (1) 

9 

1 

0 

40 

IV— .Salad 

9 

1 

0 

40 

V— Butter (1) 

0 

0 

7 

63 

VI— Bread (2) 

20 

4 

2 

138 

VII— Milk (8 oz.) 

10 

0 

8 

136 

Vin — Dessert (Sherbet) 

24 

81 

6 

42 

0 

26 

120 

726 


TOTALS FOR DIET NO. IV; C 192, P 93, F 81, Cnlorlos 1809 


TOTALS FOR DIET NO. 1: O 120, P 71, F 24, Calorle.s 1004 Bedtime Meal avemgo eonsumptlon: C 25. P 8. F 16. Cal. 276 


DIET NO. II 


Morning Meal 


Noon Jloal 


Evening Meal 


I— Fruits (1) 

13 

1 

0 

50 

11— Entree (1) 

0 

6 

C 

78 

m— Broad (1) 

13 

2 

1 

69 

IV— Buttermilk (8 oz.) 

10 

0 

0 

64 


36 

15 

7 

207 

I — Vegetable Plate 

13 

2 

0 

60 

n — Entree (1) 

1 

13 

9 

137 

m— Bread (2) 

26 

4 

2 138 

TV— Buttermilk (8 oz.) 

10 

6 

0 

64 

V — ^Do.s.sert (Frult-GolatInc)12 

3 

0 

00 


02 

28 

11 

469 

I — Soup 

3 

4 

0 

28 

II— Entree (1) 

0 

20 

9 

161 

III — V(.;;jetab)o (1) 

9 

1 

0 

40 

rv- S.alad 

9 

1 

0 

40 

V — Bread (1) 

13 

2 

1 

69 

VI — Buttermilk (8 oz.) 

10 

6 

0 

64 

ni — Dessert (PruIt-Gelatino)12 

3 

0 

00 


56 

37 

10 

462 


TOTALS FOR DIET NO. II: C 154, P 80, F 28, Calorics 1188 

DIET NO. Ill 

Morning Meal I— TruitK (1) 13 1 0 56 

n— Entree (1) 0 6 6 78 

ni— tre.ad (2) 26 4 2 1.38 

IV— Milk (8 oz.) 10 6 8 136 


Noon Meal I— Vegetable Plate 13 

H — Entree (1) 1 

in — Bread (2) 20 

TV — Milk (8 oz.) 10 

V — De.ssert (Fruit-Gelatlne)12 


1 

0 

56 

6 

6 

78 

4 

2 

1.38 

6 

8 

136 

17 

16 

00 

o 

2 

, 0 

60 

13 

9 

137 

4 

2 

138 

0 

8 

136 

' 3 

0 

00 


Summary of Totals for all Four Standard Diets: 

No. I — C 126, P 72. F 24. Calorie.-? 1008 

No. JI — C 154, P 80, F 28, C.alorio.s 1188 

No. Ill — C ISO, P 81. F 54. Calories 15 <2 

No. IV — C 192. P 93. F 81, Caloric.-? 1869 

Totals for Standard Diets plus Bedtime Meal Added: 

No. 1' — C 151, P 80. F 40, Calories 1284 

No. II' — C 179, P 88, F 42, Calories 1464 

No, Iir — C 205, P 92. F 70. Calories 1818 

No. IV' — C 217, P 101, F 97, Calories 2145 

Innumerable variations may be made by increasing or 
decreasing the portions of the different items, the va'ues 
of which are all shown through the diet prescription 
lists. 

TABLE II 

Page 3 for Diet I 

LAMAR DIET PRESCRIPTION NO. I 

Average Composition of this Diet per day. Carbohydrates 
126 gm, Proteins 71 gm, Fats 24 gm. Calories 1004 

MORNING MEAL I (To eat from Awakening to Noon) 

I. FRUITS: (Choice of ONE Portion) 

Apple, fresh or b.aked, no sugar: one small (2 1/2") 
Apple.sauce, no sug.ar: 'Fwo-thlrds cup 
Banana, peeled: 2/3 of a small one or 1/2 large 
Cantaloupe: 1/2 of a 5" melon or 1/2 cup diced 
Date.s, dried: Two, medium sized 

Figs, breakfast type, c.annod: 1/4 cup scant, no juice 
Fruit cocktail, canned: 1/4 cup scant, no j’ulce 
Grapefruit: One-half Large to two-thirds small 
Grapes, green, seedless: One bunch, average 50 
Honeydew melon: One-third of a 5" melon 
Mangoes, Florida: Two-thirds of a small mango 
Olives, green (high in fat content): 4 medium size 
Orange; One, small to medium size 
Papaya, fre.sh: One .small serving (1/2 cup diced) 


62 28 19 531 
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Peaclies, Xrosb; One, medium liirgc 
Pears, fresh: One, medium small 
Pineapple; One-half to Uvo-thlrds cup, diced 
Plums, fresh; Throe, medium sized : 

Strawbonles, fresh: Fifteen large berries 
Tangcrlne.s; One large or two small ones 
tVatermolon: One cup, cubes or balls, red portion 

or JUICES: 

Apple juice; One-half cup or four ounces' 

Grapefruit juice, unsweetened: Five ounces 
Orange juice, unsweetened; Four ounces fl/2 cup) 
Pineapple juice: One-half cup, scant (3 1/2 ounces) 
Tomato juice: One full cup or eight ouncc.s 
or any ONE Portion from the additional list of Fruits 
and Juices on back pages of this Diet. 

(C 13, P 1. F 0, Calories 5C) 

II. ENTREE: (Choice of ONE Portion) 

Egg. poached, boiled, no fat used In cooking: One Bacon, 
verj' crl.sp, all fat drained; Four strips Beef roa-st, me- 
dium fat; One -slice 2" x 4" x 1/2"; Chcc.se, American: 
One cube 1" x 1" x 1"; Chicken livers: 1/4 cup with 1/2 
pat of butler; Ham. smoked, le.an: One .slice 2" x 1 1/2” 
X 1/2" 


IV. BUTTERMILK or SKIM MILK: Eight ounces 

(C 10, P C. F 0, Calorle.s C4) 

V. DESSERT: 

Choice of ONE Portion of any Fruit listed for the Morn- 
ing Meal or in the additional List of Fruits and Juices, 
prepared svith D-Zort.a or with pl.sln gelatine sweetened 
with .saccharin. If dc.slred. 

(C 12, P 3, F' {), Calories CO) 

VI. COFFEE, SANKA or TEA: Sec ^^Gencral Instructions” 
AVERAGES FOR THIS MEAL: C 45. P 25, F 9, Cal. 361 

TABLE IV 

Page 5 for Diet / 

LAMAR DIET PRESCRIPTION NO. I 

EVENING MEAL I (To eat from Sundown to Bedtime) 
I — ENTREE (Choice of ONE Portion) 


or any ONE Portion from the list of Additional Sub- 
stitutions for one Egg on back pages of this Diet 

(C 0, P 6. F fi Calories 7S) 

111. ENGLISH MELBA TOAST; Two pieces 
(C 9. P 1. F 0, ralorjo.s 40) 

[V. BUTTERMILK or SKIM MILK: Eight Ounces 
(C 10, P U, F 0, Calorle.s 01) 

V. COFFEE, SANKA or TEA: Sec “General Instructions” 
AVERAGES FOR THIS MEAL; C 32, P 14, F 6, Cal. 238 

TABLE III 
Page 4 for Diet I 
LAMAR DIET PRESCRIPTION NO. ! 

NOON-AFTERNOON MEAL I (To eat from Noon to 
Sundown) , 

I. VEGETABLE PLATE: 


All meaLs must l)o free from visible fat and cooked 
without fat unless specifically allowed. (One pat butter 
egu.ala 1/2 tabic.spoon fat). No .sauce.s or gravle.s but 
■vinegar. s.alt and otber condiments may be u.sed moder- 
ately. Amounts are roughly the -same a.s 1/4 Ih. por- 
tions a.s bought, then trimmed of all fat and inedible 
parts. Edible portions .are about 109 gm.- 

Beef, boiled, broiled, ro,a.st; Two slices 4" x 2" x 1/2" eacli; 

Beef, hamburger, loan; Two pattie.s made from 2" balls; 

Chicken, roast, breast: Three slices 3" x 4" x 1/2" each; 

Chicken, young, boiled or broiled: One-half, medium size; 

Fish. lean, baked, broiled; Two sllce.s 3" x 3" x 1/2" each; 

Ham. lean, baked, broiled: Two slices 4" x 3" x 1/4" e.aoh; 

Lamb chop.s, lean, broiled; Two, 3" x 2” x 1/2" each; 

Lamb leg, roast: Two slices 4" x 2" x 1/2" each; , 

Liver, broiled; A steak 3" x 5" x 1/2" &. 3 strips bacon: 

Pork chops, lean, broiled; Two small chops; 

Pork leg, ro.ast: One slice 4" x 2" x 1/2"; 

Turkey brea.st. roast: Two .slices 6" x 3" x 1 <2" each: 

Turtle: A broiled steak 4" x 3" x 3/4" and one pat butter: 

Veal chop, broiled; One medium-sized chop: 

Vc.ai cutlets, broiled: Two. 4' x 2” X 1/2" each; 

Veal roast, cold: T'wo .slices 3" x 2" x "l /2" each. 

(C 0. P 20. F 9. Calorle.s I6I) 


Prepared with any of the following in large, generous 
amounts, .all you wlsli, r.aw or steamed, fresh, frozen or 
waterpack canned vegetable”. Lemon or lime juice, vine- 
gar, salt, pepper and other condiments in moderation. No 
sauces or gravies, but mineral oil dre.”.sing may he used 
if desired: 


Asparagu.s, Dock, Romaine. Bamboo shoots. Eggplant, 
Sauerkraut, Beet leave.s. Endive, Scakale, Broccoli, Fennel, 
Sorrel. Brussel sprouts, Lettuce, Spinach, Cabbage, Mush- 
rooms, Summer Sguash, Cauliflower, Mustard greens. 
Green String beans. Celery, Okra, Wax String beans. 
Chard. Purslane, Siviss chard. Chicory leaves. Radishes, 
Tomatoes, Cucumbers. Rhubarb, M'atercrcss, 

Tom.ato juice, up to 1/2 cup only (4 oz.). 

(C 13, P 2, f'O, Calories 60) 


II. ENTREE: (Choice of ONE Portion) 

American cheese: One piece 2" x 3" x 1/2" 

Brick cheese,' Kraft: 3/16" slice from a 5-lb. loaf 
Cottage cheese, plain; 1/4 cup. and One pat Butter 
Codfish, boneless, salted; One piece 4" x 2" X 1/2" 
CrabmeaL canned or fresh:- 1/2 cup and I pat butter 
Egg.s; Two, cooked in any way using -no extra fat 
Frankfurter: One of average -size ' 

Halibut or any lean fish: Two steaks u 4^ 2 x 1/C 
Liver, broiled: 1 slice 4" x 2" x 1/2" and 3 strips 
Lobstermeat, boiled or broiled; 1/2 cup and one pat butter 
Oysters, fresh: 1/4 cup <4 to 6) and 1/2 cup whole milk 
simon, canned: Onc-hau cup and one-half pat butter 
Shrimp, fresh or canned: 8 large and 1/2 pat butter 
Tunrfish. canned, oil drained: One-quarter cup 
•• ' (C 1. P 13. F 9, Calories 13i) 

III. ENGLISH MELBA TOAST: Two pieces 

(C 9. P T, F 0. Ckilones 40) 


11 — VEGETABLES; (Choice of ONE Portion) 

Beans, Lima, fresh, frozen or canned: One-third cup. 
Beans, Navy and others; One-half cup, boiled: 

Beets, boiled: One-h.alf to two-thirds cup: 

CaiTots, raw or ooked: One-half to two-thirds eup: 
Onions, white or yellow: Onc-hfdf cup; 

Parsnips; One-third cup: 

Peas, green, canned: One-half cup: 

Peas, green, shelled, fresh or frozen: Ono-thlrd cup; 
Potato, baked or boiled: One. size of a large hen egg; 
Rice, steamed, -white: One-third cup; 

Rutabagas; One-third to three-quarters cup: 

Squash, 'winter, cooked, frp.sh or canned: One-half cup: 
Turnips, root, white, cooked or raw; 1/2 to 2/3 cup diced; 
or TWO generous portions of Noon Meal Vegetables 
(C 9, P 1. F 0, Calories 40) 

HI — SALAD: Made from TWO generous portions from 
the Noon Meal Vegetables or from ONE from above list. 
‘ (C 9, P 1, F 0, Calories 40) 

IV — ENGLISH MELBA TOAST: Two pieces 

(C 9, P 1, F 0. Calories 40) 

V — BUTTERMILK or SKIM MILK; Eight ounces 

(C 10, P 6. F 0, Calories 64) 

VI — DESSERT: Choice of ONE portion of any fruit 
listed fop the Morning Meal or in the additional List of 
Fruits and Juices, prepared with D-Zerta plain gelatine 
and sweetened with saccharine if desired. 

• (C 12. P 3. F 0, Calories 60) 

VII— COFFEE, SANKA or TEA: See “General Instructions” 
AVERAGES FOR THIS MEAL: C 49, P 32, F 9, Cal. 405 
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TABLE V 

Page 3 for Diet II 

LAMAR DIET PRESCRIPTION NO. II 

Average composition of this diet per day; Carbohydrates 
154 gm., Proteins 80 gm., Fats 28 gm., Calories 1188. 

MORNING MEAL II (To eat from Awakening to Noon) 

1 _ FRUITS: (Choice of ONE Portion) 

Apple, fresh or baked, no .sug.ar; One small (2 1/2"): 
Applo.saueo, no sugar; T'vo-thirds cup; 

Banana, peeled: 2/3 of a sm.all one or 1/2 large: 

CanLaloupe: 1/2 of a 5" melon or 1/ cup diced: 

Bato.s, dried: Two, medium sized; 

Figs, breakfast typo, canned: 1/4 cup scant, no juice; 

Fruit Cocktail, canned; 1/4 cup scant, no juice; 
Uraiiofrult: One-h.alf large to two-thirds .small; 

Grape.s, green, seedless: One bunch, average 50; 

Honoydew melon: One-third of a 5" melon; 

M.angoe.s, Florida: Two-thirds of a small mango: 

Ollve.s, green (high In fat content): 4 medium size: 

Oitingo: One, small to medium size; 

Papaya, fresh: One small serving (1/2 cup diced; 

Peaches, fresh: One, medium lar'ge; • 

Pear, fre.sh: One, medium small; 

Pineapple: One-half to two-thirds cup, diced; 

Plums, fresh: Three, medium sized; 

Strawberries, fro.sh: Fifteen barge berries; 

Tangerine; One large or two small ones; 
tVatei-nielon: One cup, cubes or balls, red portion; 
or JUICES: 

Apple juice: One-half cup or four ounces; 

Grapefruit juice, un.swootened: Five ounces; 

Orange juice, un.swoetonod: Four ounces (1/2 cup): 
Pineapple juice: One-half cup scant (3 1/2 ounces); 
Tomato juice; One full cup or eight ounces 
or any ONE Portion from the additional List of Fruits 
and Juices on back pages of this Diet. 

(C 13, P 1, F 0. Calories 50) 

II — ENTREE: (Choice of ONE Portion) 

Egg. poached, boiled, no fat Used in cooking: One; 

Bacon, verj' crisp, all fat drained; Four strips; 

Beef roa.st. medium fat: One slice 2" x 4" x 1/2"; 

Cheese, American: One cube 1" x 1" x 1": 

Chicken livers: 1/4 cup with 1/2 pat of butter; 
llam, smoked, lean: One slice 2" x 1 1/2" x 1/2" 

or any ONE Portion from the List of Additional Sub- 
stitutions for One Egg on back pages of this diet 
( C 0, P C, F «, Calorle.s 7S) 

III — BREAD or CEREAL: Wheat or White, One Slice 
or any ONE Portion from the additional List of Breads, 
Cereals and Crackers 

(C 12, P 2, F 1, Calories 59) 

IV — BUTTERMILK or SKIM MILK: One 8-ounco glass 

(C 10, P C, F ri. Calories 54) 

V — COFFEE, TEA or Sanka: See “General Instructions” 
AVERAGES FOR THIS MEAL: C 36, P 15, F 7, Calorics 267 

TABLE VI 

Page 4 for Did II 

LAMAR diet- PRESCRIPTION NO. 11 

Noon-Afternoon Meal II (To eat from Noon to Sundown) 

I — VEGETABLE PLATE: Prepared with any of the 
following in large, generous amounts, all you wish, raw 
or steamed, fresh, frozen dr watcrpack canned vegetables. 
Lemon or lime juice,, vinegar, salt, pepper and other 
condiments in moderation. No' sauces or gravies, but 
minora! oil dressing may bo used if desired: 

•Aaparagu.'-, Bamboo .shoo'.':, Beoi leave.s. Broccoli. Brussc! 

Cabb.age. Cauliib)wor. Celery. Chard, Chicory le:ives. 
Cueumbe|-,«, Bock, Eggplant Endive Fennel I.eltuce Mush- 
rooms. Mti.st.'ird greens. Okr.a. Pur.“lane, lUidi---hes. Rhubaab, 
Romitlne, ■ Sntierkr.iut, Re.ik.'do, Sorrel, Spllfach. Summer 
SgUasb, Green String Beans. IV.ax Green Ileans. Swi.vs chard, 
Totnatoes, Watcrcre.ss.’ • : . .< -■ 

Toniato juice, up So 1/2 cup only (4 o-z.), • - 

(C 13. p 2 ; F 0,’ Calories 50) 


1 / _ ENTREE: (Choice of ONE Portion) 

American Cheese: One iilcce 2" x 3" x 1/2": 

Brick Choe.se, Kraft: 3/lC" slice from a 5 lb. loaf; 

CoUs^jc Cheese, plain: 1/4 cup and one pat butter; 
Codn.sh. bonolc.ss, .salted: One piece 4" x 2" x 1/2"; 
Crabmeat, c.annc(l or fre-sh; 1/2 cup and one p.H butter; 
Eggs; Two. cooked in any way u.slng no cxtr.a fat; 
Frankfui-tcr; One of average size: 

Halibut or any loan fish; Two steaks 3" x 2" x 1/2"; 

Elver, broiled; 1 slice 4" x 2" x 1/2" and 3 slrlii.s bacon; 
Eob.sterme.at, boiled or broiled; 1/2 cup and one pat butler; 
Oyater.s, fresh: 1/4 cup (4 to 5) .and 1/2 cup whole milk; 
Salmon, canned: One-half cup and one-half pat butter; 
Hbrlinp, fresh or canned: 8 largo and ono-half p.at butter: 
Tun.Tifisb, canned, oil drained: One-quarter cup 
(C 1, P 13. F 9, Calories 137) 

III — BREAD: Wheat or White, Two slices 

or any TWO Portions from fhe additional List of Breads, 
Cereals and Crackers 

(C 25, P 4, F 2, Calories 13S) 

IV — BUTTERMILK or SKIM MILK: One 8-ounce glass 

(C 10, P 5, F 0, Calories 64) 

V — DESSERT: Choice of ONE Portion of any Fruit listed 
for the MORNING MEAL or in the additional List of 
Fruits and Juices, prepared with D-2erta or with plain 
gelatine sweetened with saccharin, if desired. 

(C 12, 1* 3, F 0. Calorics 60) 

VI — COFFEE, SANKA or TEA: These have no food 
value. Unless otherwise instructed you may have moderate 
amounts at any time using no extra cream or sugar but 
saccharin if necessary for sweetening. 

AVERAGE FOR THIS MEAL: C 62, P 28, F 11, Ca. 459 

TABLE Vn 
Page 5 for Did IJ 
LAMAR DIET PRESCRIPTION NO, II 

EVENING MEAL II (To eat from Sundown to Bedtime) 

I — SOUP: Made with any fat-free stock, (meat, chicken. 

fish broth or bouillon cube) and vegetables from the 
Noon Meal in any amount or part of the measured 
vegetables allowed for this meal - • ONE CUP 

|C 3. P 4, F 0, Calorics 28) 

II ~ ENTREE: (Choice of ONE Portion) 

All moat.s must bo free from visible fat and cooked 
without fat unles.s speelilcally allowed (One pat butter 
equal.s 1/2 t,ablc.soon fat). No sauces or gravie.s but 
vinegar, salt and other condiments may )te used moder- 
•atoly. AmounLs aro roughly the same as 1/4 lb. por- 
tions a.s l)ought, then trimmed of .all fat and inedible 
parts. Edible portions aro about 100 gm,: 

Beef, boiled, broiled, ro.ast; Two .slices 4" x 2" x 1/2" each; 
Beef, hamburger, lean: Two patties m.ado from 2" balls;’ 
Beef Tenlerloln: One broiled steak 4" x 3" x I": 
Cliickon, roast, brea.st: Three slices 3" x 4" x 1/2" each; 
Chicken, young, boiled or broiled: One-half, medium size; 
ITsh. Ic.an. baked, broiled; Two slices 3" x 3" x 1 /2" e.ach; 
Ham. lean, baked, Itrolled; Ttvo slices 4" x 3" x 1/4" e.ach: 
Eamb cboj)S, loan, broiled: 7’wo, 3" x 2" x 1/2" each; 
Eamb leg, roast: Two .ollre.s 4" x 2" x 1/2" each; 

Elver, broiled: A steak 3" x 5" x 1/2" and 3 strips bacon: 
Pork chops, lean, broiled: Two small chops; 

Pork log, roa.sl; One slice 4" x 2" x 1 /2"; 

Turkey breast, roast: Two slices 5" x 3" x 1 /2" each; 
Turtle: A broiled steak 4" x 3" x 3/4" and I pat Iiuttev; 
"V^eal Chop, broiled: One medium sized chop; 

Fe.-'I cutlets, broiled: Two. 4" x 2" x 1/2" each' 

Veal roast, cold; Two slices 3" x 2" x 1 /2" ea^h 
(C 0, P 20, F 9. C.aIorJe.s 161 ) 

HI — J VEGETABLES: (Choice of ONE Portion) 

Be.'in.s. Elm.a, fresh, frozen or canned: One-third cup: 
Beans, Navy and others: Ono-half cup. boiled: 

Beets,' boiled; Ono-lnilf to two-lhirds cup; 

Carrots, raw or coolct-d; One-half to two-third.s cup; 
Onions, wlilto or yellow: One-half cup; ' 

Parsnips; One-tlilrd- cup; 
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Peas, green, canned; One-half cup; 

Peas, green, shelled, fresh or frozen: One-third cup; 
Potato, baked or boiled: One, size of a largo hen egg; 
Rice, steamed TVhite: One-third cup; 

Rutabagas: One-third to three-quarters cup; 

Squash, winter, cooked, fresh or canned: One-half cup; 
Turnips, root, white, cooked or raw: 1/2 to 2/3 cup diced: 
or TWO generous portions of Noon Ifeal Vegetables 
(C 9, P 1, F 0, Calories 40) 

IV — SALAD: Made from TWO generous portions from 
the Noon Meal Vegetables or from ONE from above list. 

(C 9, P 1. F 0, Calories 40) 

V — BREAD: Choice of any ONE Portion from the List 
of Breads, Cereals and Crackers. 

(C 13, P 2. F 1, Calories E9) 


IV -- MILK: Whole milk, fresh, pasteurized, homogenized, 
boded or made from whole dried milk or from canned 
evaporated, no sugar added: Eight ounces. 

(C 10, P C, F 8, Calorics 138) 

V COFFEE, SANKA or TEA: See ‘^General Instructions" 
(A pleasant combination consists of "half and half” 
boiled milk and coffee) 

AVERAGES FOR THIS MEAL: C 49, P 17, F 16, Cal. 408 


TABLE IX 

Page 4 for Diet JII 

LAMAR DIET PRESCRIPTION NO. Ill 


VI — BUTTERMILK or SKIM MILK: One 8-ounce glass 

(C 10, P 6, F 0, Calorie-s 64) 

VII — DESSERT: Choice of ONE Portion of any fruit 
listed in the Morning Meal, prepared with D-Zerta or 
■with plain Gelatine. 

(C 12, P 3, F 0, Calories GO) 

VIII — COFFEE, SANKA or TEA: See "General Instruc- 
tions” 

AVERAGES FOR THIS MEAL: C 56, P 37, F 10, Cal 462 
TABLE VIII 

Page 3 for Diet III 

LAMAR DIET PRESCRIPTION NO. Ill 


Noon-Afternoon Meal III: (To eat from Noon to Sundown) 

I ~ VEGETABLE PLATE: Prepared with any of the 
following in large, generous amounts, all you wish, raw 
or steamed, fresh, frozen or watrrpack canned vege- 
tables. Lemon or lime juice, vinegar, salt, pepper and 
other condiments in moderation. No sauces or gravies, 
but mineral oil dressing may be used if desired: 

Aapai-agvs, B.amhoo ahoots. Beet leaves, Broccoli, Brus- 
sel sprouts, Cabbage. Caullllowcr, Celery, Chard, Chicorj- 
leaves. Cucumbers, Dock, Eggplant, Endive, Fennel, Lettuce, 
Mushrooms, Mustard greens. Okra, Purslane, Radishes, 
Rhubarb, Romaine, Sauerkraut, Scakalo, Sorrel, Spinach, 
Summer Squash. Green string beans, tVax string beans, 
Swiss chard. Tomatoes, Watercress. 

Tomato juice, up to 1/2 cup only (4 oz.). 

(C 13, P 2. F 0, Calories 60) 


Average composition of this diet per day: Carbohydrates 
183 gm.. Proteins 84 gm,. Fats 54 gm,. Calories 1542. 


MORNING MEAL III: (To eat from Awakening to Noon) 


I — FRUITS: (Choice of ONE Portion) 

Apple, fresh or baked, no sugar; One small (2 1/2") 
Applesauce, no sugar: Two-thirds cup; 

Banana, peeled: 2/3 of a small one or 1/2 large; 
Cantaloupe: 1/2 of a 5" melon or 1/2 cup diced; 
Dates, dried: Two, medium sized; 

Figs, breaktast type, canned: 1/4 cup scant, no juice; 
Fruit cocktail, canned: 1/4 cup scant, no juice; 
Grapefruit: One-half largo to two-thirds small; 

Grapes, green, seedless: One bunch, average 50; 
Honeydew melon: One-third of a S" melon; 

Mangoe.s, Florida: Two-thirds of a small mango; 

Olives, green (high in fat content): 5 medium size; 
Orange: One, small to medium size; 

Papaya, fresh: One small sem-ing (1/2 cup diced); 
Peaches, fresh: One, medium large; 

Pear, fresh; One, medium size; 

Pineapple; One-half to two-thirds cup. diced; 

Plums, fresh: Three, medium sized; 

Strawberries, fresh: Fifteen large berries; 

Tangerines: One largo or two small ones: 

Watermelon: One cup, cubes or balls, red portion 
or JUICES: 

Apple juice: One-half cup or four ounces; 

Grapefruit juice, unsweetened: Five ounces; 

Orange juice, unsweetened: Four ounces (1/2 cup); 
Pineapple juice: One-half cup, scant (3 1/2 ounces); 
Tomato juice: One full cup or eight ounces 

OP any ONE Portion from the a-Iditio_naI List of Fruits 
and Juices on back pages of this Diet, 

(C 13, P I. F 0, Calories 56) 


II — ENTREE: (Choice of ONE Portion) 

Egg, poached, boiled, no fat used In cooking: One; 

Bacon, very crisp, all fat drained: Four strips; 

Beef, roa.st, medium fat: One slice 2" x 4 x 1/2 : 

Cheese. American: One cube 1" x 1" ^ V'l 

Chicken livers: 1/4 cup with 1/2 pat of butter: 

Ham. smoked, lean; One slice 2x1 O . 

or any ONE Portion from the List of Additional Sub- 
stitutions for One Egg on back pages of this Diet 
(C 0, P 6, F 6, Calories 78) 

III _ BREAD or CEREAL; Two slices, wheat or white or 
any TWO Portion's from the additional List of Breads, 
Cereals and Crackei^.^^ ^ ^ 


II — ENTREE: (Choice of ONE Portion) 

American Cheese: One piece 2" x 3" x 1 /2"; 

Brick Cheese, Kraft: 3/lC" slice from a 5 pound loaf; 

Cottage Chee,se, plain; 1/4 cup and one pat butter; 

Codfish, boneless, salted: One niece 4" x 2" x 1/2": 

Crabmeat, canned or fre.sh: 1/2 cup and one pat butter; 

Eggs: Two, cooked in any way using no extra fat; 

Frankfurter: One of aforago size; 

Halibut or any loan fish; Two .steaks 3" x 2" x I /2": 

hirer, broiled: 1 .slice 4" ,v 2" .y 1/2" and .7 strips bacon: 

Lobstermeat, boiled or broiled: 3/2 cup and I pat butter; 

Oysters, fresh: 1/4 cup (4 to C) and 1/2 cup wliole milk; 

Salmon, canned; One-half cup and one-half pat butter; 

Shrimp, fresh or c.inned: 8 large and 1/2 pat butter; 

Tunafi.sh. canned, oil drained: One-quarter cup. 

(C 1, P 1.3, F 9, Calorics 137) 

III — BREAD; Wheat or white, two slices or any TWO 
Portions from the List of Breads, Cereals and Crackers 
on back pages of this Diet. 

(C 26, P 4. F 2, Calorics 138) 

IV — MILK; Whole milk, one 8-ounce glass 

(C 10, P C. F S. Calories 136) 

V — DESSERT; Choice of ONE Portion of any fruit 
listed for the Morning Meal or in the additional List of 
Fruits and Juices prepared with D-Zerta or with plain 
gelatine. 

(C 12, P 3. F 0, Caloric.s CO) 

VI — COFFEE, SANKA or TEA: These have no food value. 
Unless otherwise instructed you may have moderate 
amounts at any time using no sugar, but saccharin, if 
necessary, for sweetening. 

AVERAGES FOR THIS MEAL: C 62, P 28, F 19, Cal. 63T 
TABLE X 

Page 5 for Diet III 

LAMAR DIET PRESCRIPTION NO. Ill 

EVENING MEAL III (To cat from Sundown to Bedtime) 

I SOUP: Made with any fat-free stock (meat, chicken, 

fish broth or bouillon cube) and vegetables from the Noon 
Meal in any amount or part of the measured vegetao 
allowed for this meal .... ONE CUP# 

(C 3, P F 0, Calories 2S) 
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II — ENTREE: (Choice of ONE Portion) 

All meats must bo free from visible fat and cooked 
without fat unless spoclfically allowed (One pat butter 
equals, 1/2 tablesoon fat). No sauces or gravies but 
vinegar, salt and other condiments may be used moder- 
ately. Amounts are roughly the same ns 1/4 lb. por- 
tion's as bought, then trimmed of all fat and inedible 
parts. Edible portions are about 100 gm: 

Beef, boiled, broiled, roast: Two slices 4" x 2” x 1/2" each; 
Beef, hamburger, lean: Two patties made from 2" balls: 
Beef tenderloin; One broiled steak 4" x 3" x 1": 

Chicken, roast, breast: Three slices 3" x 4" x 1/2" each; 
Chicken, young, boiled or broiled; One-half, medium size; 
Fish, lean, baked, broiled: Two .slices 3" x 3" x 1/2" each; 
Ham, lean, baked, broiled; Two slice.s 4" x 3" x 1/4" each; 
Lamb chops, lean, broiled: Two, 3" x 2" x 1/2" each; 
Lamb log, roa,st: Two slices 4" x 2" x 1/2" each; 

Liver, broiled; A steak 3" x 5" x 1/2" and 3 strips bacon; 
Pork chops, lean, broiled; Two small chops; 

Pork leg, roast; One slice 4" x 2" x 1/2"; 

Turkey breast, roast: Two slices 6" x 3" x 1/2" each; 
Turtle: A broiled steak 4" x 3" x 3/4" and 1 pat l.utter; 
Veal chop, broiled: One medium-sized chop: 

Veal cutlets, broiled: Two, 4" x 2" x 1/2" each; 

Veal roa.st, cold; Two slices 3" x 2" x 1/2" eaeli; 

(C 0, P 20, F n, Caiorles ICl) 

III — VEGETABLES: (Choice of ONE Portion) 

Beans, Lima, fresh, frozen or e.anncd: One-tlilrd eup; 
Beans, Navy and others; Onc-lialf cup, boiled; 

Beets, boiled: One-half to two-thirds cup; 

Carrots, raw or cooked: One-half to tv.-o-thlrds cup; 
Onion.s, white or yellow: Ono-half cuii; 

Parsnips: One-third cup; 

Peas, green, canned: One-half cup; 

Peas, green, shelled, fresh or frozen; One-third cu|>; 
Potato, baked or boiled: One, size of a largo hen egg; 
nice, steamed tvhlte: One-third cup; 

Rutabagas: Ono-tlilrd to three-quarters cup; 

Squa.sh, winter, cooked, afresh or canned: One-half cuj); 
Turnips, root, wlilte, cooked or raw: 1/2 to 2/3 cup diced; 
or TtVO generous portions of Noon Jleal Vegetables 
(C 9, P 1, F 0, Calories 40) 

IV — SALAD: Made from TWO generous portions from 
the Noon Meal Vegetables or from ONE from above list, 

(C 9. P 1, F 0, Calorics 40) 

V — BREAD: Choice of any TWO Portions from the List 
of Breads, Cereals and Crackers. 

(C 20, P 4, F 2, Caiorles 138) 

VI — MILK: Whole milk, one 8-ounce glass 

(C 10, P C. F 8, Calories 130) 

VII — DESSERT: Choice of ONE Portion of any fruit 
listed in the Morning Meal, prepared with D-Zerta or 
with plain Gelatine, 

(C 12, P 3, F 0, Calories 00) 

VIII — COFFEE, SANKA or TEA: See “General Instructions" 
AVERAGES FOR THIS MEAL: C 69, P 39, F 19, Cal. 603 

TABLE XI 

Paffc 3 for Diet JV 

LAMAR DIET PRESCRIPTION NO, IV 

Average composition of this diet per day: Carbohydrates 
192 gm.. Proteins 93 gm.. Fats 81 gm., Calorics 1869. 

MORNING MEAL IV (To cat from Awakening to Noon) 

I FRUITS: (Choice of ONE Portion) 

Apple, fresh or baked, no sugar: One small (2 1/2") 
Applesauce, no sugar: Two-thirds cup; 

Banana, peeled: 2/.’! of a small one or 1/2 large; 
Cantaloupe; 1/2 of a S" melon or 1 /2 cup diced: 

Dates, dried: Two, medium .sized; 

Figs, breakfast type, cann^: 1/4 cup scant, no juice; 
Fruit cocktail, canned; J/4 cup .scant, no juice; 
Grapefruit: One-half large to two-thirds small; 

Grape.s, green, seedloss: One bunch, average 50; 

Honeydew melon: One-third of a r,” melon; 

Mangoes, Florida: Two-thIrds' of a small mango; 

Olives, green (high In fat 'content) : 4 medium size; 


Orange: One, small to medium size; 

Papaya, fresh: One small serving (1/2 cup diced); 
Peaches, fresh; One, medium largo; 

Pear, fresh; One, medium small; 

Pineapple: One-half to two-thirds cup, diced; 

Piums, fresh; Three, medium sized; 

Strawberries, fre.sli: Fifteen large I)erries: 

Tangerines: One large or two small ones; 

Watermelon: One cup, cubes or balks, red portion 

or JUICES; 

Apple juice:' Onc-half cup or four ounces; 

Grapefruit juice, unsweetened: Five ounces; 

Orange juice, un.sweetened: Four ounces (1/2 cup); 
Pineapple juice; One-half cup, scant (3 1/2 ounces); 
Tomato juice; One full cup or eight ounces 

or any ONE Portion from the additional List of Fruits 
and Juices on back pages of this Diet. 

(C 13, P 1, P 0, Calorics uC) 

II — ENTREE: (Choice of TWO Portions) 

Egg, poached, boiled, no fat used In cooking: One, 

Bacon, very crisp, all fat drained: Four strips; 

Beef, roast, medium fat: One slice 2" x 4" x 1 /2"; 
Chee.se, American: One cube 1" x 1" x 1"; 

Chicken livers: 1/4 cup with 1/2 pat of butter; 

Ham, smoked, lean: One slice 2" x 1 1/2" x 1/2"; 
or any TWO Portions from the List of Additional Sub- 
stitutions for One Egg on back pages of this Diet. 

(C 0, P 12, F 12. Calorics 15fi) 

III — BREAD or CEREAL: Two slices^ wheat or white, or 
any TWO Portions from the additional List of Brcadsi 
Cereals and Crackers on back pages of this Diet. 

(C 2C, P 4, F 2, Calories 138) 

IV — BUTTER: One pat 1/4" thick from a 1/4 lb. bar or 
cream, light, one ounce. 

(C 0, P 0, F 7, Calories 03) 

V — MILK: Whole milk, fresh, pasteurized, homogenized, 
boiled or made from whole dried milk or from canned 
evaporated, no sugar added: ONE, 8-ounce glass or 
measuring cup 

(C 10, P 0, F 8, Calorics 130) 

VI— COFFEE, SANKA or TEA: See “General Instructions" 
AVERAGES FOR THIS MEAL: C 49, P 23, F 29, Cal. 549 

TABLE XU 

Page 4 for Diet IV 

LAMAR DIET PRESCRIPTION NO. IV 


Noon-Afternoon Meal IV: (To eat from Noon to Sundown) 

I — VEGETABLE PLATE: Prepared with any of the 
following in large, generous amounts, all you wish, rav/ 
or steamed, fresh, frozen or waterpack canned vege- 
tables. Lemon or lime juice, vinegar, salt, pepper and 
other condiments in moderation. No sauces or gravies, 
but mineral oil dressing may be used if desired: 
Asparagus, Bamboo shoots. Beet loaves. Broccoli, Brus- 
sel sprouts. Cabbage, Caulinower, Celerj-, Chard, Chicory 
loaves. Cucumbers, Dock, Eggplant, Endive, Fennel, Lettuce, 
Mushrooms, Mustard gi-eens. Okra, Purslane, Radishes, 
Khiibarb, Romaine, Sauerkraut, Soakale, Sorrel, Spinach. 
Summer Squash. Green string beans. Wax string beans, 
Swiss chard. Tomatoes, Watercress, 

Tomato juice, up to 1/2 cup only (4 oz.). 

(C 13. P 2, P 0, Calories OT) 

II — ENTREE: (Choice of ONE Portion) 

American Chee.so: One piece 2" x 3" x 1 /2"; 

Brick Cheese, Kraft: 3/lC" slice from a 5 pound loaf; ' 
Cottage Cheese, plain: 1/4 cup and one pat I>utler; 
Codfish, boneless, salted: One piece 4" x 2" x 1/2"; 
Crabmorit, cnnnCd or fresh; 1/2 cup and one pat butter; 
Eggs: Two, cooked in any way using no extra fat; 
Frankfurter: One of avcnigo size; 

Halibut or any lean flsli: Two .steaks 3" x 2" x 1 /2"; 

Liver, broiled: 1 slice 4" x 2" x 1/2" and 3 strlp.s bacon; 
Lobstermcat. boiled or broiled: 1/2 cup and 1 pat butter; 
Oystcr.% fresh: 1/4 cup (4 to C) and 1/2 cup whole milk; 
Salmon, canned; One-halt cup and onc-half pat butter; 
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Shrimp, fresh or canned: 8 large and 1/2 pat butter; 

Tunafish, canned, oil drained: One-quarter cup. 

(C 1, P 13, F 0, Calorics 137) 

Ml — BREAD: Wheat or white, two slices or any TWO 
Portions from the List of Broads, Cereals and Crackers 
on back pages of this Diet. 

(C 20, P 4, F 2, CaIorIe.s 138) 

IV — BUTTER: One pat 1/4" thick from a 1/4 lb. bar 

(C 0, P 0, F 7, Calories 03) 

V — MILK: Whole milk, fresh, pasteurized, homogenized, 
boiled, or made from whole dried milk powder or from 
canned evaporated, no sugar added: 8 ounces 

(C 10, P 0, F 8, Calories 130) 

VI — DESSERT: ONE Portion of any fruit listed for the 
Morning Meal, prepared with D-Zerta or with plain 
gelatine. 

(C 12, P 3, F 0, Calorics 60) 

VII — COFFEE, SANKA or TEA: See “General Instructions” 

AVERAGES FOR THIS MEAL: C 62, P 28, F 26, Cal. 594 


^ 9"*= **iick from a 1 /4 lb. bar, or 

Salad Oil Dressing, two-thirds tablespoon. 

<C 0 P 0. F 7. Calories 63) 

VI BREAD: Choice of any TWO Portions from the List 
of Breads, Cereals and Crackers. 

(C 26, P .1. F 2, Calorle.s 138) 

VII — MILK: Whole milk, one 8-ounce glass 

(C 10, P 0, F 0, Calorics 136) 

VIII DESSERT: Choice of any TWO Portions from the 
List of Fruits and Juices, prepared with ONE Portion 
of D-Zerta or plain gelatine. 

fC 21, P 6, F 0, Calories 120) 

IX — COFFEE, SANKA or TEA: See “General Instructions” 

AVERAGES FOR THIS MEAL: C 81, P 42, F 26, Cal. 726 


TABLE XIV 
/\r/r 2 for AU Diels 
LAMAR DIET PRESCRIPTION 
general INSTRUCTIONS 


TABLE XIII 
Page 5 for Diet IV 
LAMAR DIET PRESCRIPTION NO. IV 


EVENING MEAL IV (To oat from Sundown to Bedtime) 

I — SOUP: Made with any fat-free stocJ< (meat, chicken, 
fish broth or bouillon cube) and vegetables from the Noon 
Meal in any amount or part of the measured vegetables 
allowed for this meal .... ONE CUP. 

(C 3, P 4, F 0, Calories 28) 


II — ENTREE: (Choice of ONE Portion) 

AU meats must be free from visible f.at .and cooked 
without fat unless .specifically allowed (One pat butter 
equals 1/2 tablespoon fat). No sauces or gravies but 
vines^ir, salt and other condiments may be used moder- 
ately. Amounts are roughly the same as 1/4 lb. por- 
tions as bought, then trimmed of all fat and inedible 
parts. Edible portions are about 100 gm.: 


Beef, boiled, broiled, i-o.ast: Two slices 4" x 2" x 1/2" each; 
Beef, hamburger, Ic.an: Two patties made from 2" bails; 
Beef tenderloin: One broiled steak 4" x 3" x 1"; 

Chicken, roast, breast: Three slices 3" x 4" x 1/2" each; 
Chicken, young, boiled or broiled: One-half, medium size; 
Fish, lean, baked, broiled: Two slices 3" x 3" x 1/2" each: 
Ham, lean, baked, broiled: Two slices 4" x 3" x 1/4" each; 
I.,atnb chops, lean, broiled: Two, 3" x 2" x 1/2" each; 
Lamb leg, roast: Two slices 4" x 2" x 1/2" each; 

X,iver. broiled: A steak 3" x 5" X 1/2" and 3 strips bacon; 
Pork chops, lean, broiled: Two small chops; 

Pork leg, roast: One slice 4" x 2" x 1/2"; 

Turkey breast, roast; Two slices 6" x 3" x 1/2" each; 
Turtle; A broiled steak 4" x 3" x 3/4" and 1 pat butter; 
Veal chop, broiled: One medium-sized chop: 

Veal cutlets, broiled: Two, 4" x 2" x 1/2" each; 

Veal roast, cold: Two slices 3" x 2" x 1/2" each; 

(C 0, P 20, F 9, Calories 161) 

))) VEGETABLES: (Choice of ONE Portion) 


Beans, Lima, fresh, frozen or canned: One-third cup; 
Beans, Navy and others: One-half cup, boiled; 

Beets, boiled: One-half to two-thirds cup: 

Carrots, raw or cooked: One-balf to two-thirds cup. 
Onions, white or j-ellow: One-balf cup; 

Parsnips; One-third cup; 

Peas, green, canned: One-half cup; 

Peas, green, shelled, fresh or frozen; One-third cup. 
Potato, baked or boiled: One. size of a large ben egg. 
Rice, steamed %vhite; One-third cup; 

Rutabagas: One-third to three-quarters cup: 

SouSh winter, cooked, fresh or canned: One-half cup; 
lu^ps root, white, cooked or raw: 1/2 to cup diced; 
or TWO generous portioms of Noon Meal V egetahles 
(C 9. P 1. F 0, Calories 40) 

IV <?ALAD: Made from TWO generous portions from 
thlNoon Meal Vegetables or from ONE from above list, 
the IN (C 9, P 7- F ®> Calories 40) 


This diet Pre*.criptlon shows, in the form of siniiile menus, 
the exact amounts and kinds of foods you must caL 

There i.s nothing left for you to figure out as ei'crj-thing 
has already been c<alculated .s-o that you will get the proper 
amount.s of Carbohydrates (C). Proteins (P). and Fat.s (F), 
.as well as all the Caloric-s, Vitamins and Minerals th.at j’ou 
need daily. 

Read 3'our menu and select j’our food from the successive 
If.sts of items and measure your portions careful/y. A 
measuring cup. measuring spoons and a six-inch washable 
plastic ruler are all the equipment you need. 

If you like a .snack between mc.als you may have it by 
resciwlng some food from the prevlou.s meal. Manj- people 
do feel better when thej’ cat often. For that rca.son j'our 
meals are listed for Vlomlng, Noon-Afternoon and Evening 
and you do not have to tut each one of them all :it once. 
A part of your -Morning Meal may be had lor breakfast 
and the remainder oaten as a mld-moming lunch. The 
same :nay apply to the other ta-o meal-Il.st.s. If your diet 
includes a Bedtime Vleal, he sure that you oat that too each 
night. 

Only items of food listed are to be eaten or drunk. 
If you think about eating or drinking anything, see whether 
it is listed here. If It is not listed: DO NOT T.,UCB IT! 
If it is listed, sec then HOW MUCH exactly j-ou are al- 
lowed and have Just that amount. NO JIORE' 

DO NOT SKIP ANT ITEM OP FOOD! This prescription 
is ivoll balanced to cover j-our needs but if j-ou skip or 
measure wrong, the proper bakance will be broken and the 
diet may then do j-ou harm Inste.ad of The good intended. 

Additional Lists of Portions, figured to have the s.ame 
average food vulaes as those in the regular menus, are 
included in order to Increase the variety of your choice.s. 

Unless you are otherwise instructed, use salt with great 
caution: very little in cooking and none at the table- 
Other condiments and spices may be used with moderation. 
Avoid fried foods unless j’Our diet specific.ally .allows enough 
butter or other fats to use for frj-ing. Use no sauces or 
gravies of .anj- kind. 

Unless you are allowed butter or s,alad oil. use onlj' 
mineral oil dressings for your salads: 

MINERrUy OIL JLVTONNAISE: Yolk of one egg; 1 to 
3 cups mineral oil; I to 2 tablespoons vinegar; salt; p.aprika; 
mustard, to taste.; Beat j-olk thoroughli': add mineral oil 
drop by drop while constantly beating until all of it Is 
well worked in. Beat in the other ingredients, the vinegar 
particularly, veiT slowly to get the right consistency and 
flavor. Additional variations may be created bj- the use of 
small portions of mashed garlic, horseradish, chopped sou:- 
or dill pickle, or tomato pa-ste softened in vinegar. 

MINERAL OIL FRENCH DRESSING; Mix well in a 
bottle one-half cup mineral oil and two-thirds cui) vinegar. 
Add one-fourth grain saccharine, salt, pepper and cayenne 
to taste and enough paprika to color. Shake well before 
using. 

Two to three de.ssertapoons of these recipes have no 
practical food values, but remember that the}’ are mildly 
laxativ-e if used in excess. 

Pleasing desserts may be made with your alloa'.ance of 
fruit and with D-Zerta. a chemically sweetened form of 
.Tcll-O made without sugar, or with plain gel.atine, like 
Knox’s, sweetened with saccharin. Two to three regular 
portions of D-Zerta or of plain gelatine are allowed daily. 
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ta bo iifjoil oltlior JiK defisoiT, -with fruit or plain, or aa saladB, 
.'LKPlow, 'with your allowed vegeUiblos. 

Stlff-beatcn ofTK-whlte inorlnsuo, Kweclened with Jiaoc- 
hnrln and lla%-orod with lemon or vanilla extracts and 
Boflened with skim milk may be used to top your desserts. 

COKKKE, SANKA, KAFFKK-HAG and TBA have no 
food value .and tinlohs otherwise instructed you may u-sc 
moderate amounts at any time provided you use no sutjar, 
cream or milk e.xcept from your allowance. Sweetening 
with hru-charino is permissible. Remember that .saccharine, 
if placed in very hot drinks, may turn rather hitter. A 
plc,asant drink Is •'Half-and-Half," made ivith hot milk 
(whole or .skim, according to your diet-proscription), and 
strong coffee sweetened with saccharin. 

table XV 

Page 6 for AU Diets 

ADDITIONAL LIST OF PORTIONS: FRUITS, JUICES 

AVERAGE COMPOSITION PER PORTION: 
RANGE: Carbohydr., 12-14 gm.; Cal. 50-65 gm. per portion 

FRUITS:; (Fresh or canned In v.-ator or Juice; no sugar 
added, unless otherwise specllled) 

Apricots, c.annod In syrup: Six luilves, no syrup. 

Apricots, canned, w,atorp:ick: 0 h.-ilves, with 1 table- 
spoons Juice. 

Apricots, dried: Three halves. 

Avocado (adds 1 gms. of fat); One-quarter of a 4" pear. 

RIackbci-rles, rre.sh or wateriiack canned: Two-thirds cuP. 

Rlueberries, fre.sh or waierp:ick canned; Two-thirds cup. 

Cherries, canned. Juice pack (no .sugar): One-half cup, 
red or wlille. 

Cherries, fresh, sour: One-half cup, pitted. 

Clierries. fresh, sweet: 1.1-20 .small, 10-12 large. 

Cranberries, fresh: Two-thirds to one cup. 

Cranberry Jelly: One tablespoon, level. 

Cranborfi- sauce: One tablespoonful, heaping. 

Currants, fre.sh all; Three-quarter cup, sc.ant. 

Flg.s. dried: One medium-sized. 

Figs, fresh: One large or two vei-j- small size. 

Oooseborrles, fresh: One cup. 

Orjipefrult, canned In s.vrup: One-quarter cup, .scant. 

Grapes, American: Kighteen to twenty grapc.s. 

Grapes, green, soediess: One bunch (average Ilfty). 

Grapes. Malaga or Tokay: Sixteen to eighteen. 

Guavas, fresh: One medium-large. 

Kumquals, fre.sh; Five, medium size. 

Lemon, fresh; One and one-half, medium size. 

Lime, fresh; One, large-sized. 

Loganberries, canned, juice pack; One-half cup. 

I,oganlterries. fresh: Two-thirds to three-quarter cup. 

MulbeiTles: Two-thirds cup, scant. 

Necturlne.s: Two .small or one large. 

Olives, ripe: Six to seven small (high fat). 

Roaches, canned: .1 1/2 haU-e.s with 2 tablespoons Juice. 

Rears, canned: Three halves. 11/2 tablespoon Juice. 

i’lums, cjinned: Four medium, 2 tablespoons Juice. 

Rnine.s, slnilned. Gerber’s; 1/2 to l/.l cup, scant. 

Rumpkin, canned; Two-thirds cup. 

Hu.spberrles, cannetl, juice pack: Onc-h,alf cup. 

FRUIT .IinCRS; (Cn.swrctenod, unless othenvlso specified) 

Apricot Juice; Ono-half cup (4 oz.). 

Grape juice, bottled: Two .and two-thirds ounces. 

GrapctniU Juice, c;inned. sweetened: Three ounce.s. 

Grapefruit Juice, canned, un.sweotened: Five ouncc-s. 

I/<>im>n Juiro, fresh: Five ounces (10 tablespoons). 

Lime juice, fresh: Five ounces (10 tnblc.spoons). 

Orjunre Juice, canned; One-half cup. scant (3 1/2 oz.). 

Oninge A-. Grapefruit Juice. c.anned; 3 1/2 ounces. 

Rapay.a juice, canned: Ono-half cup. .sc.ant (3 1/2 oz.). 

Rrune juice: Two ounces (1/4 cup). 

TABLE XVI 

Page 7 for Al! Diels 

ADDITIONAL LIST OF PORTIONS: 

SUBSTITUTIONS FOR ONE EGG 

AVERAGE COMPOSITION PER PORTION: 

C 0. P 6, F 6, Calories 78 

R<»G; One. medium sire, r.aw, po.ached. belled or ncram- 
•bled ■(v'Hh two table;, pnons off your milk allowance In the 
ton a doultle boiler. (R bmp-r Is. allowed in this me.al 
.vou iray use it in eo.oking your egg in .anv other -w-ay 
you (deare). 


Racon; Four strips, very crisp. 

Beef, roast, medium fat; 1 .slice 2" x 4" x 1/2". 
Beefsteak. loin, medium fat: 1 .“lice 2" x 2" x 1/2". 
Beefsteak, round, lean: 1 .slice 4" x 1" x 1/2" with one 
teti-spoon cooking fat or butter. 

Cheese. American: One cube 1" x 1" x 1". 

Cheese, cottage: 1 heaping tablespoon or 2 level t.able- 
.spoons u.sing .also 1 tablespoon he.'ivy cream or 1 pal butter. 
Clilckcn; One slice 4" x 1" x 1/2". 

Chicken liver.s: One-qu, trier cup and 1/2 pat hutter. 
Codfislt ball: Oncball (1 1/2" diameter) fried with two- 
tlilrd.s pat butter. 

Fish, le-an; 1 slice .3" .x 3" x 1/2" with 1 T>at butter (1,''4"). 
Frankfurter: 3/4 of avcnigc-sizcd one. 

Ham, .smoked, k-an: One sllcn 2" x 1 1/2" x 1/2". 
He.art, beef: One slice 2" x 2" x 1/2". 

Igimb chops; One s.mall chop. 

Jginilg roast leg: One slice 1" x 2 1/2" x 1/2". 

Liver, Calf; One slice 1" x 1" x 1/2" with 3 Strip.s bacon. 
Fork chop, lean: One, medium sized. 

Salmon, canned: 1/C cup tvltli 1/2 p.at butter. 

S.ordlne.s, canned: One large to three sm.-ili. 
Sweetbreads: One, average size, 

Turkey, medium fat: One .slice C" x 3" x 1/2". 

TABLE XVII 

Page 8 for All Diets except Diet 1 

ADDITIONAL LIST OF PORTIONS: 

BREADS, CEREALS, CRACKERS 
AVERAGE COMPOSITION PER PORTION; 

C 13, P 2, F 1, Calories 69 

(Portions in this list arc freely interchangeable as they 
have been arranged to practically identical values; one 
portion of bread equals one portion of cereal equals 
one portion of crackers.) 

HREAU.S: Bran; Glulcn; Graham: Raisin; Rye, dark; 
Wlieat, cracked: OR Wheat, white: One average slice. 

Wheat, enriched: White, with soya; OR '(\’l)Olo ^\'he.at: 
One thin slice. 

Rl.scuit, baking powder: 1 1/2 biseults. 2" diameter. 
Boston Brown Bread: One slice, 3" x 1 /*3". 

Corn Bread: One idoce, 1" x 2" x 1". 

French or Vienna: One .slice, 1" thick. 

CEREALS: Barley, pf-arlod, i)oi: Bark-y. wliole OR Bran 
(Kellogg’s All Bran): One-third cup, cooked. 

Corn meal: Cream of Wheat; Farina: Hominy or Grits; 
Macaroni, plain; Noodles, egg; PettIJolm’s; Ralston, Instant 
Wheat; Rakston. Wheat Cereal; Rice, hrown; Rice, -a-ild or 
white; Sp.agheltl. plain OR Whe.atena; One-half cup. cooked. 

O.ats. ladled: Rabena; Raldum OR Wheat, cr.ackod: One- 
third to onc-l),alf cup. 

Cheorioats; Grapenui flakes; Hominy, canned; Krumbles; 
OR Rost Toasties: One-half cup. 

Com, popped, no fat; Sparkles. Wheat: OR Sparkles, 
Rice: One cup. 

MufTets: One bl.scult. 

Krlsples. Rice; OH Pep. Kellogg’s: 1 /2 to 2 '3 cup. 

Rnan Flakes: One-qu.al’tcr cup. 

Com Flakes: Two-thirds cup. 

Gerber's Dry Cereal: T tablespoons, level, diy. 

Clerber's Dry Oatmeal; s t:iblespoons, level, dry. 
Grapemits; One t.abIespo,.,i, heaping. 

CRACKERS: Arrowroot. N. R. Co.: Three biseults. 
ClK-ese Crackers; Three c:aekerK (2" diameter). 
CnickerH. Oyster: Tivelve pieces. 

Cttvckers, Ritz: Four pieces. 

Crackers. Soda (2 1/2" x 2 3/4"): Two cnicl:ers. 
Crackera. S.altlms: Four crru'kers (2" sqtiare.sl. 

Crackers, tValer: Two crackers. 

Crttekei'.'. Wlsoie-Wiioal, N. It. Co.: Two rrack- r.s. 
Hotiand Husk (.“0 to l Hi.}; One piece. 

Matzoti) Wafers; One yiieec (f," diameter). 

Rr»tzel, medium: One pb-ee <24 to f 11,.). 
lV*-tr<'i sti<'ks f""): Fiw* to six stieks, 

Ryltrisp <7/S" x 3" x .o/.S"); Three jiieres. 
tri.si-ul; (2" .squares — j:, to I I!,.): 2 1/2 
Xwfibaek (CO to 1 Two ide-es. 
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TABLE XVni 

P.Tge 5' for PZI cases 

BED-TIME MEAL 

Choice of any ONE of the following combinations: 

1 

Alillc (wliolel: One cup or (8 ouncen). 

Brcafl, plain or toasted: One sllro. 

Butter: One pat 1/4" thick from a 1/4 pound stick. 

II 

Milk (whole): One cup or Kla.a.s (8 ounre.s). 

Cream (lisht or “cofrec”): Two table.spoonB (1 ounce). 
Cereal: One portion (.see List). 

til 

Banana, sliced: Onc-half. medium laruo, or any one 
Fruit Portion from the list. 

Miik (wliole): .8/4 cup (six ounre.s). 

Crc.am, heavy (40*)^): 1/4 cup (2 oz.), or Uftlit cream: 

1/2 cup (4 oz,). 

IV 

One fried (Rrllled) llamburKcr on n bun. 

.-V small fila.ss of oranKo juice (4 ouncc.s). 

V 

A grilled or plain cliccse .Bandwicli (buttered). 

A cup of Tea or Coffee with cream. 
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AVERAGES FOR THIS MEAL: C 25, P8, F 16, Calorics 276 
(Averages are to be added to Diet’s Daily Tomis) 

SUMiM.ARY 

The existing need for simplification in the methods 
for the calculation and the instruction of diet pre- 
scriptions for diabetic patients may be fulfilled by 
the use of a system of diet prescriptions arranged by 
the .author, in which nil calculations have nlrendy been 
made beforehand. 

The physician is given a wide choice of basic formu- 
lae to select the one most suited to his patient's needs 
or to modify as warranted through the simplest of ad- 
ditions or by crossing off the undesired items. 

The patient is given a complete set of simple in- 
structions, menus for each meal ivith a very wide 
choice of variations and portions easily measured with- 
out the necfl for scales or any calculation whatsoever. 

Although primarily devised for use with clinic pa- 
tients where personnel trained for patient-in.struction 
is limited or not available, these diet-prescriptions have 
also been exceedingly successful in the handling of 
private diabetic patients. 
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Etiolosy of Prolapsed Gastric Mucosa: with an illustrative Case Report 

By 

S. P. BRALOW, M.D.* 
and 

M. A. SPELLBERG, M.D., F.A.C.P.** 


T N A PREVIOUS ARTICLE, the following theory 
•^was offered as a possible etiological factor for the 
production of prolapse of redundant or hypertrophied 
gastric mucosa: “A benign peptic ulceration located 
at the base of the duodenal bulb or in the prepyloric 
area ma}’, in the process of healing, produce a local 
gastritis. This inflammation ma}' lead to a localized 
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sity of Rllnois College of Medicine, working at Veterans 
Administration Hospital, Hines, Illinois. 

•• Assistant Profe.ssor of Medicine. University of Illinois 
College of Medicine and Consultant at Veterans Adminis- 
tration Hospital, Hines, Illinois. , 
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hypertrophy of the gastric rugae of the pre-pyloric 
area which eventually may prolapse through the py- 
lorus into the base of the bulb at a time when no other 
sign of the original ulcer may be present anymore” Cl). 

This belief was on'y considered a clinical possibility 
wliich gained credence only with Iilelamcd and Hil- 
ler’s (2) reported case of ulceration in an area of 
prolapsed mneosa. Since then, another case has been 

tion, who assumoK no rc'^ponslbillty for the opinions ex- 
pressed or conclusions drawn by the authors. 

We are indebted to Dr. S. 0.shcr for bringini? this case 
to our attention. 

We arc further indebted to Dr. H, Necholes, Director 
the Department of Gastro-Intestinal Research, Resoaren 
Institute, Michael Reese Hospital, who first brought Uijs 
etiologictil possibility to our attention In an oral communi- 
cation some time previously. 

Submitted May 15, 19-17. 
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No. & Date Presenting Complaints 

of Admission 

X-Ray Findings 

Other Positive 
Findings 

Condition on 
Discharge 

1. 1 /la /■,<) 

Stomach trouble since 
September, 1939, pa.ssod 
Roveral t;trry stools. Epi- 
gastric pain beginning in 
.Tune 1940. Pain relieved 
by food and soda bicarb. 
Bilateral indirect hernias. 

IJofoi-mcd bulb suggestive 
of duodenal ulcer (x-rays 
not available). 

Gastric analysis: Fast- 
ing: Free: 46"; Total: 60° 

Good re.sponse to Sippy 
regime. Herniorrhaphy. 

2. 12/5/41 

Ilccurrence of epigastric 
liain and tarry stools. 

Slight -sacculation of pos- 
terior border of bulb. Im- 
pression duodenal ulcer 
(no film). 

Stools; 4-i- occult blood. 
Gastric analysis: Free: 
40°: Total: 52°. 

Good response to Sippy 
regime. 

3.9/16/42 

IlccuiTence of hernia with 
vague pain in epigastrium. 

Constant niche on greater 
curvature of pyloric an- 
ferior Iiorder of bulb. Im- 
pression prepyloric ulcer 
(flg. 1). 

Gastric analysis: Free: 
60°: Total 74°. 

Asymptomatic after herni- 
orrhaphy and Sippy re- 
gime. 

4. 9 /17 /43 

Pains across abdomen for 
two weeks, tarry stools on 
three occasions. 

Slight sacculation of in- 
ferior border of bulb. Im- 
pression: Residuals of an 
old duodenal ulcer (flg. 2) 

Stools negative for occult 
blood. 

Good response to Sippy 
regime. 

5. 7 /16/45 

Recurrence of "gas pains" 
with bloating 1-2 hours 
after meals. Occasional 

tarrj’ stools for 1 montli. 

Duodenal bulb spastic with 
Inconstant muraj irregular 
hyperporlstalsls in stom- 
ach. Impression: probably 
duodenal ulcer and dlver- 
tlculosls coll (flg. 3). 

Stools showed 4-i- occult 
blood on three occasions. 

Good response to ampho- 
gel. 

6.10/1/45 

Recurrence of pain, fol- 
lowing dietary indiscre- 
tion. 1 or 2 tarry stools. 

No intrinsic pathology in 
stomach o r duodenum, 
(flg. 4). 

Oa.strlc analysis: Fast- 
ing; Free; 30°; Total 42° 

Good response to medical 
management. 

7. 11/1/46 

Epigastric pains 3 weeks 
1-2 hours pji. and at 1-3 
a. m. 

Impre.sslon: hypertrophic 

gastritis. On review, a con- 
stant crater-Ukc projection 
on lesser curvature of pre- 
pyloric area, suggestive of 
pre-pylorlo ulcer (flg. 5). 
Repeat x-rays 1 month la- 
ter: no organic disease of 
stomach or bulb. Slight 
hyporpla.sIa of the muco.sa 
at the antral segment (flg. 
C). 

Gastric analysis: Fast- 
ing: Free: 44°; Total 88' 
Gastroscopy revealed su- 
porflclal gastritis of the 
antrum of the stomach and 
probable benign gastric 
pre-pylorlc ulcer on lesser 
curvature. 

Good response to medical 
management. 

8. 6/9/47 

Epigastric pain — 2 mos. 
Pain In right upper quad- 
rant, 1 mo. Minor epi- 
sodes of hematomesis and 
melena, 1 month. 

Two upper gastro-intestln- 
al x-rays reported as nor- 
mal. hut on review, In the 
first series, the prc-nyloric 
area seemed irregular, no 

Ga.strJc analysis: Fast- 
ing: Free: 10°; Total 32° 

Patient free of epigastric 
pain but still has occas- 
ional slight epigastric full- 
ness with eructation. 


definite niche bclnK seen, 
but base of duodenal bulb 
had cauliflower deformity 
characteristic of a prolapse. 
Impression: antral grastri- 
tls with Bovevc prolapse 
(flft. 7). Two weeks later, 
x-ray revealed a normal 
stomach and duodenum. 


found which may shed considerable light on the cause 
of this disease, because it illustrates an etiological 
sequence quite clearly early. 

- CASE REPORT ; 

A 57 year old white male han had seven previous ad- 
missions to Hines Hospital, which are summarized in Table 
1. He had been treated for a duodenal ulcer which ap- 
parently had healed prior to his last hospitalization in 1946 
at which time he was told that he had a pre-pyloric ulcer. 

Hollowing his last discharge, the patient remained 
relatively asymptomatic until recently. On 6-9-47 he was 
re-admitted to Hines Hospital with complaints of epi- 
gastric pain similar to that suffered previously. This con- 
sisted of diffuse cramping p.aln across the upper abdomen. 


especially on the right side, together with epigastric dis- 
tention. It usually occurred Immediately following the 
noon or evening meal and bore no constant relationship 
to food Intake, but was aggravated by certain types of 
food. Ho had frequent nausea and occasional vomiting 
with the pain. On one occasion, following a bout of pro- 
longed vomiting, he had brought up a half cupful of fresh 
blood. He also stated that he had frequent tarry stools dur- 
ing the past month. For one month prior to admission 
the patient had noted an additional and entirely new 
pain in the right upper quadrant appearing from half 
to one hour after meals, .os.sociated with the occurrence of 
gas in the stomach. This pain was relieved only partially 
by amphogel. It was described as a sensation of pres- 
•sure In the right upper quadrant lasting from fifteen min- 
utes to one-half hour, occurring irregularly during the 
month with about eight episodes in all. He had not lost 


'I'lIE Amkrican' Jourkal of Dicj-stivt. Diskasks 


Volume 14 
N'umber 10 




woIkIii or HtrciiKth nn<I h!» fiiijiPlilo romnined fulrly irooti, 
hut lio .Mtiiit'd (hill ho felt nithrr wonk for n. dny or two 
lirliir to lulmlhuhm niul thhi colncldod with hfmntoinonla 
!ind mt'lenii. At the tliuo of ndmlHiilou. ho whk hnvlui; Ir- 
rOKuhir Iitilns rmiuontly diirlnj; the dtiy nod wtiH awiikonod 
Kovonil tliucM diirlni; tho iilcht. 

On lihyHionl oxamltitillon. Ihorr wits only dlffuro teii- 
dornoKs throUfihout thr rplimstrlum hnd tho ripht tippor 
ijundnirit. Two oi-jmnito i>o!nt» of luitxhnum tondornofi*! 
woru found. Tho llrnt wa« nhout ono Inrh iihovo nnd to 
the rlRlit of the umhlllous, nnd thi‘ other nt tho modinl 
border of the rlpht ooHtiil umrKln. There ■wore old f.onrn 
from ;i hllatoral Initulnal hornlorrhaidiy. The examination 
w.os tithorwlHo noitatU’o escopt for tho prononro of rllcht 
prost.atlc onlarcoimnt. Tho pntloui otiitod that ho oould 
not tolornto nillk. 

Kollowluft hlK ndmltriou, the eplimolrlc pain ouhnldod 
In a few dayo. However, the [latlont continued ti> com- 
plain nt Intorvalu of Inrallr.od pain In the richt upper 
quadrant. Itopoatod physical exainlnatloMR failed to dem- 
onslmte any further ahnonnallllos, nlthuuph It was felt 
at one time that the liver talue waa palpable reveral (In- 
f-ers down on Inspiration. Tho taiHont noted th.at he 
would ohlain relief of tho pain In the rlithl tipp* r «iund- 
raut by inovlnc about (m chanulntr Ida position. A itiMcIal 
effort wa.s made to detennlno tho presence of a dlaphrac- 
matlc hernia, but thin was not demonstrable by x-ray. 

Tho following lahoratoiy <lata were obtained; blood 
count and urine were normal, rastlm: trarlrlc free and 
total acidity were Ifi" and .T;'" respectively, yernlos-y. total 
protolne, Icteric lnde.x, senim bilirubin. Il.K.l’. and cephalln 
llocculntloii tests, were nil within normal limits, A barium 
enema conllrined dlvertleulosla of tho colon which had 
been noted on Ills tirevlous .admission. A Knllhlnilder film 
on 6/17/47 Khowed only fair vlsunllratlon of the CTll- 
bludder. but on 7..'7 there was tfood vlsuallrntlon. 

The patient had been ftastroscoped on his previous ad- 
mission, and a dlattriosls of suiicriirlal antral itastrltlr. and 
a prohahle prepyloric ulcer was made. X-ray plcture.s at 


that time .shoved a marked IrreKuliirlty and a auestlon.alde 
niche on the lesser eurrature of the prc-py]orIc .area 
whieh wna Inten'r-ted an prepyloric ulcer. Two pantro- 
Intestlnal x-ray series were done diirhur his i»res#mt hos- 
pital ntay nnd hoih wi-ri- reimned »» normal. On reviewing 
these latest films, howev.-r, the jir-fiylorlc area fitlll ap- 
f.eared lireKuhir, no definite nlch- helnp seen, but the 
b:is« of the htilh showed a eaullflovver-llke deformity tvhich 
Is c.hararterlutlc of n modi nileiy rever*- jirohai.pe. The ap- 
pearance of the jirepylorlc area was consistent with an 
antral (.pastrlti". A second pasiroscojiy was ndvlseel, but 
w.an refused by the p.atlent, Ilec.ause of the sllnhl IrreR- 
ulnrtly of the prepylorh area the po.ssllplllty of a scirrhous 
caixrlnoma rould not he eliminated definitely, hat this waus 
rather improb.alile in view of the p.allenf" courre and 
resiKinse to uleer manakement. 

It WHS felt that the iiymiitoms .arc best explained on 
the basis of a reeiirrenre of a Ifs-ai suiK-rflclal k.a.<rltls and 
firotapse. It w.as ahai IntercBllntT to note- tluat at the time 
of the patient's freedom from symptoms a repeat upper 
kastro-in(ett(lnnl x-r.'iv failed to show the pnil.apsc os 
seen tw.) weeks prcvlou-Iy, The patient, at this time, 
presenleil Insiilliiienl evidence to wnrr.arii a <Ilatmos|s of 
reeiirrent or iWTsIstept prepyloric ulcer. 

On revP winiT the history .and the ctitir.-e of eventfl In 
this case, ave feel that the p.alK-nt ha.s Is-en luavinf; some 
ephm-sirle illslre.ss for tnnny years ts-fore his Initial com- 
plaint In i:i30, Tn ISto. on x-ray diatnosls <.f duodenal 
idcer was made; unfortunately tho“e illms wawe not av.all- 
ahle for evaluation, hut the roentpenolokist reported a 
oiarhtslly deformeil litilh. Tills was also the Impression on 
re-e xnmin.allon live months l.alcr. when he had a recur- 
renee of symiitorn”. The following ye.ar, a constant niche 
wa.s described on the pnaiter curvature of the pyloric 
antrum (Fltf. 1), but in 1?43 the Impression wn“ that of 
a deformed hnlh due to residuals of an old duoden.al ul- 
cer (1‘ik. 2). The patient w.a.s usymptomatlc until July 
IP 1.6, when the x-ray refsirt wn.s that of n sp.a.stic bulb 
with Ineonstani mural Irreculuiitles, probably duodena! ul- 
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ripure No. 1 — Third admission, 9/18/1942. A constant 
lichc was seen on the greater curvature of the pyloric 
intrum, and the impression was of a prepyloric ulcer, 
probably benign. 


Figure No. 2 — Fourth admission, 9/17/1943. On fluoro- 
scopy as well as roentgenography a slight degree of sac- 
culation was noted on the inferior border of the duodenal 
bulb, which was considered ns residual of an old duodenal 
ulcer. 
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Figure No. 3 — Fifth admission, 7/24y1945. The duodenal 
bulb appeared spastic with inconstant mural irregular- 
ities, ■ and hyperperistalsis .was • noted fluoroscopically. 
Diagnosis of probable duodenal ulcer, . Dlvcrticulosis of 
the colon was also noted at this time. 



Figure No. 5 — Seventh admission, 11/4/1946. A hyper- 
trophic gastritis was diagnosed, but on review a constant 
crater-like projection on the lesser curvature of the pre- 
pyloric area suggestive of a prepyloric ulcer was noted. 



Figure No. 4 — Sixth admission, 10/1/1945. Diagnosis of 
a perfectly normal stomach and duodenum, although pa- 
tient complained of recurrence of pain as well as several 
tarry stools. 



Figure No. 6 — One month later, 12/4/1946, repeat x-rays 
did not show the prepyloric ulcer but an antral gastritis. 
However, a gastroscopy done at this time revealed a su- 
perficial antral gastritis and a probable benign gastric pre- 
pyloric ulcer. 
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Figure No. 7 — Last admission, 7/19/1947. CharaeteE- 
istic cauliflower-like deformity at the base of the duO* 
denal bulb, which fits the roentgenographie description of 
a moderately severe prolapse of the gastric mucosa. 

cer (Fig 3). Duiing an admission in October JOIS, tfo 
roentgenologist reported no Intrinsic ptthologj o£ the 
stomach or duodenum (Fig 4) The following jear, a 
diagnosis of hjpertrophlc gastritis was made on the basis 
of the \-ray film shown in Figure 5, but on rerloiv of tlio 
film a cmter-llKo projection on the lesser cuiwature of 
the prepyloilc area suggestive of a prepyloric ulcer was 
noted Gastroscopy revealed a superficial gastritis of tbo 
antrum of the stomach and a probably benign gastric 
prepyloric ulcer on the lessor curvature, which was dif- 
ficult to bring into view because of the overhanging 
angulus Repeat x-rays (Fig 6) one month I.ater were 
consistent with antral gastritis, but no ulcer niche or 
crater could be made out The plates of the present ad- 
mission fall to show' the prepyloric ulcer, but they do 
show the hypertrophic rugal pattern of the antrum be- 
sides a relatively severe degree of prolapsed gastric mu- 
cosa (Fig 7) Following medical management for twO 
weeks, the prolapse had been reduced .and the patient 
was free of epigastric pain, but still had occasional sense 
of fullness with eructations The x-rays still showed 
some antral gastritis and in Figure S a normal duodenal 
bulb is seen 

This sequence of ulcer, gastritis, hypertrophied folds, 
prolapse, would also tend to explain a case reported from 
the Mayo Clinic (4) of a patient with chronic hypertrophic 
gastritis complicated by pyloric obstruction Following 
surgery, the pathologist noted that a prolapsed portion 
of the mucosa foioned an almost occluding diaphragm 
The lumen at that point would sc.arcely admit the tip of 
a lead pencil After the specimen was opened, a diagnosis 
of erosive gastritis was made Although no mention was 
made in the case report of an ulcer at the time of surgery’’, 
his long history of epigastric distress would fit in with 
the thought of an original ulcer which pioduced a gas- 
tritis, hypertrophic folds, and latei, a prolapse 

Appleby’s attempt to rationalize the presence of occult 
blood in the stools of four of his seven cases follows the 
same line of reasoning He states "the blood . . is 



Figure No. 8 — After medical management and bed rest 
of two weeks duration. Normal stomach and bulb. The 
case of reduction of prolapse is a typical feature of this 
condition, and aids in explaining why many of these 
cases are not discovered by x-ray. 

probably from small cracks op ulcers on the surface of 
the prolapsed turgid mucosa ” 

Tho symptoms of our patient would for tho most part 
fit with the complex described by Appleby (3). His seven 
cases of prolapse proven by partial gastrectomy, all com- 
plained of intermittent cramping pain, aggravated by food 
and usually relieved by' emesis There may be an associ- 
ated weight loss, secondary anemia, high total acidity, 
retention w 1th a low free acldltv . and no ev Idence of 
malignancy. In our patient, the alleviation of pain with 
ch.ange of position may be a characteristic of prolapse 
The easy reduction In our case of tho prolapse under 
medical management would seem to contradict the ad- 
visabllllv of surgerv unless definite obstruction, intract- 
able to conservative regime, is presonL Tho surgical pro- 
ceduie should then be up to tho surgeon, as even a par- 
tl.al gastrectomy in good hands has a low mortality, today 
We do not feel, as does Applebv, that loss radical sur- 
gical procedures will in most instances prove to be inade- 
quate 

SUMMARY 

The sequence of benign peptic ulceration fo'lowed 
b} gastritis which, on healing, produces hj'pertrophic 
gastric rugae and later a prolapse of gastric mucosa 
into the duodenal bulb has gained credence as the pos- 
sible etio'ogical mechanism in this presented case R 
is possible that this mechanism plays a more general 
role m the caiis.ation of prolapse An attempt is made 
to explain the findings of two other observ'ers w’ho 
have recent!) reported on prolapse of the gastric mu- 
cosa on the same basis 

It IS our behef that surger}' should be restricted to 
cases w ith intractable pyloric obstruction 
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-ADDENDUM 

Since the time this original case was sent to the pub- 
lishers, tivo more patients showing the possible se- 
quence of ulcer-gastritis-prolapse were admitted to the 
Veterans Administration Hospital, Hines, Illinois. 
Furthermore, the sequence of peptic ulcer followed by 
a hypertrophic gastritis is seen in the recent case re- 
port of Banks et al (5). 

The two cases most recently seen are briefly outlined : 

, CASE ONE: 

A 55 ye.ar old ivliite male Tvho In 1941 began to have 
severe pain In stomach which went away when patient 
would lie on .stom.ach. Had recurrent attacks in 1944 and 
1945 when definite x-ray evidence of duodenal ulcer was 
found. This pain would be most severe at night and only 
occa.sionally relieved by vomiting, amphojcl or soda. Last 
admi.ssion was in July, 1947, and patient stated that pres- 


ent attack was the wor.se, -so far, with almost constant 
pain. This time, x-ray revealed a moderate prolapse of 
gastric mucosa with no evidence of duodenal ulcer. 

CASE TWO: 

This 54 year old white male was la.st admitted to 
this hospital iir June, 1945, after an episode of hema- 
temesis and melcna. X-rays at that time revealed a duo- 
denal ulcer. Following his discharge he followed his diet 
and had no pain. Six months prior to this admission in 
July, 1947, he stopped his diet, drank alcohol heavily, 
.smoked considerably, and drank large fiuantlties of coffee. 
His symptoms recurred and were mainly of pain an hour 
after me.al-s, beginning as a gnawing sen.sation to the right 
of the umbilicus followed by a steady aching pain in the 
epigastrium. He obtained relief from baking soda in 10 
to 15 minutes. This was also associated with recuiTont 
att.acks of vomiting. The Gastro-Intestinal x-rays on this 
admission showed slight redundancy of the hyper-plastic 
gastric mucosa in the jjyloric segment with partial prolapse 
into the base of the duodenal bulb. No ulcer could be 
demonstrated. 
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Abstracts Of Current Literature 


CLINICAL MEDICINE 

Mouth and Esophagus 

■ JoANXiDEs, M. AND LiTSCHGi, J. : Diagnostic prob- 
lems in surgical diseases of the esophagus. (Med. 
Times, 75, 7, July 1947, 179-184). 

These authors have obtained no relief of cardio- 
spasm by means of vagotom}^ and advise surgical re- ^ 
pair of the cardiospasm. Interestingly, they believe 
that hiccup is the result of clonic spasm of the eso- 
phagus and. bears no relation to the diaphragm. 


Stomach 

Barsh, *\. G. : Diverticula of the duodenum. (Texas 
State Jour. Med., XLIII, I, May 1947, 21-23). 

T he incidence of duodenal diverticula by x-ray ex- 
amination m a series of 2100 consecutive cases was 
1.5 per cent. The incidence of 216 autopsies was 5 
per cent. Reports seldom show an incidence of over 
3 per cent by radiographic diagnosis. The highest in- 
cidence is from 50 to 70 5 'ears of age. The cause is 
unknown. Diagnosis can only be made by careful x- 
ray e.xamination Some authorities believe that duo- 
denal diverticula do not produce symptoms. If medi- 
cal treatment is emplo\-ed, the ulcer regimen serves 
tlie purpo.se well. Surgical extirpation is indicated in 
cases wliere upper abdominal pain or vomiting can- 
not otherwise be explained, where inflammation in the 
pouch e.xists or where a calculus has become lodged 
in the diverticulum. 


Barnett, T. N. : Early diagnosis and treatment of 
acute peptic ulcer. (Southern Med. J., 109, 5, May 
1947, 144-146). 

By treating acute peptic ulcers strenuously by bed 
rest and alkalinization, the author believes the pro- 
fession is making its most successful type of attack 
on chronic ulcer. Before a crater has formed, the 
roentgen manifestations of acute ulcer are pyloro- 
spasm and duodenal spasm (the so-called “pseudo- 
ulcer”) and these signs, associated with epigastric dis- 
tress in a male patient, are almost enough to make the 
diagnosis of acute ulcer. The ambulatory treatment 
is not .satisfactory. 


Wolf, S. and Wolff, H. G. : An experimental 
study of changes in gastric function in response to 
varying life experiences. (Rev. Gastroenterology, 
June 1947, 14, 6, 419-425). 

By observation of gastric mucosa, gastric motility 
and gastric acidity by suitable methods as continually 
a])plied to a patient with a permanent gastrostomy 
opening, the authors arc able to correlate, changes in 
gastric activity with changes in the life experiences 
of the patient. Gastric hyperacidity was associated 
with heartburn and epigastric gnawing sensation. Gas- 
tric hypoacidity was .accompanied by feelings of full- 
ness and by nausea. Anger and preparation to meet 
an i^gravating situation aills forth gastric hyper- 
activity but a feeling of defeat is associated with gas- 
tric hypoactivity' and nausea. 
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Forssell, P. : Gastroduodenal ulcers in children of 
school age. (Norclisk Med., May 16, 1947, 20, 34, 
1162-1165). 

Seven children, aged 9 to 14, with chronic abdom- 
inal disturbances were found by x-ray c.xamination 
to be suffering from peptic ulcers. In one case, a boy 
of 12, there was a gastric ulcer while the other pa- 
tients, four boys and two girls, were afflicted with duo- 
denal ulcers. Pejitic ulcers in children are not un- 
common, the symptoms being similar to those in ulcer 
of adults. A detailed history and radiographic exam- 
ination of children with indigestion facilitate early 
diagnosis. 


Judd, E. S. Jr. and I^Ioe, A. E. : Chronic hyper- 
trophic gastritis complicated by obstruction. (Proc. 
Staff I^Ieet. of the IMayo Clinic, Vol. 22. No. 12, 
June 11, 1947). 

The case is presented of a man of 53 who com- 
plained of vomiting in the morning foods eaten the 
previous evening but in whom x-ray examination re- 
vealed no ulcer or evidence of other pathological con- 
dition of the stomach or duodenum. He improved to 
some extent on a bland diet but after a few 3'cars the 
vomiting became worse, associated with weight loss. 
Although again the e.xaminations were negative ex- 
cept for gastric retention of food, because of a per- 
sistent achlorhydria operation was undertaken and a 
greatly distended stomach was found. A resection of 
12 cm. of the stomach and 2 an. of the duodenum 
was done, and the stiecimen revealed no ulcer or can- 
cer but a chronic hypertrophic gastritis, some of the 
mucosal folds liaving caused pyloric block. His re- 
covery and subsequent course were uneventful. 


Landau, A.; Intravenous atropine for peptic ulcer. 
(Brit. Med. Jounial, June 28, 1947, p. 928). 

The author presents a case in which a gastric ulcer 
was radiologically and clinicall}' cured in a very short 
time by a form of treatment involving cod liver oil 
before breakfast and the daily intravenous injection 
of atropine sulfate, gr. 1/60 dissolved in 10 cc. of 10 
per cent calcium gluconate. This is characteristic of 
this physician’s standard treatment for peptic ulcer. 


Almquist, G. O.: Leiomyoma of the stomach. (J. 
Indiana State Med. Assoc., 40, 7, July 1947, 646-649). 

In the case of leiomyoma of the stomach presented 
by the author, a cure was obtained by partial gastric 
resection. The roentgenographic appearances suggested 
carcinoma of the distal half of the stomach. In re 
viewing the literature, it appears that repeated attacks 
of hematemesis is the most frequent symptom. 


BastECKY, J. and Holy, J.: Contribution to the 
question of benign gastric tumours. ( Gastro-Enter- 
o’ogia Bohema (Czechoslovak), Vol. I, ^o. 1, pp. 14- 
30, 1947). 


Most benign gastric tumors do not pre.sent clinical 
st-mptoius. These appear only when they seat near 
the cardia or flic pylorus or when exulcerations, hem- 
orrhages or additional growth occur. X-ray e.xamina- 
lion is inriispcn.sable for the diagnosis. Six cases are 
described in detail. One of them was an aberrant ade- 
noma. the other an eosinophilic granuloma, while the 
rest rcprcccnlefl polyps. — O. Fclsenfeld. 


Boxoel 

CouRTOis, R., DeWinter, L., Firket, j., Goffi.v, 
R., Gyselen, a., Maisin, J., Miciiez, J , 
Til.mant, L., von der Hoeden, R. and Warmoes, Fr; 
Symposium: Jenjuno-ilco-cccal tuberculosis. (Acta G. 
E. Belgica (continuing Joum. Beige de G. E., Vol. X, 
No. 4, April 1947, 161-271). 

Primary intestinal tuberculosis is rare in this cen- 
tury thanks to hygienic progress and lessening of 
liovine infection. Primary intestinal tuberculosis may 
appear in the rare ulcerative fonn or the well-recog- 
nized hypertrophic form, and certain diagnosis rests 
on finding the Koch bacillus in the stools. 

Intestinal T. B.. secondary to pidmonary T. B., is 
common f statistics vu-ry from 15 per cent to 90 per 
cent of cases of the pulmonary disease) and should 
be treated as it may undo the good accomplisiied by 
collapse therapy and a certain number of cases of 
the pulmonary disease die of the intestinal complica- 
tions. It almost always begins in the distal ileum, the 
ilco-cecal valve or the cecum. Only in a small min- 
ority can ulcerations be seen through a rectoscope. 
The symptoms are variable. Diarrhea occurring in 
a case of pulmonary T. B. has four diances out of 
ten of being non-tubercular. The true specific diarr- 
hea is often late in appearing. Secondary intestinal 
tuberculo.sis ought to be suspected when the general 
malaise is out of pro]X)rtion to the pulmonary in- 
volvement. A ptirclj- clinical diagnosis is impossible. 
It gives rise to such general signs as anemia, leuko- 
cytosis, decrease of lymphocytes, increased blood sedi- 
mentation rate, faulty .aljsorption and hypovitaminosis. 
The Triboulet reaction (albumin present in stoob) 
has a relative value in diagnosis. X-ray evidence of 
grave organic entero-colitis in an individual with pul- 
monary T. B. is equivalent to a positive diagnosis of 
secondary intestinal tuberculosis. In sanatoria routine 
repeat G. I. series should be carried out. Complica- 
tions such as hemorrhages, stenosis and perforations 
.are, relative!}- speaking, quite rare. Prognosis depends 
on the pulmonary activity- and the extent of the in- 
testinal lesions and the treatment used. In non-treated 
ca.ses the intestinal lesion may- become more serious 
to life than the lung condition, progressing while the 
latter improves. In treatment, r-itamins (A, B and C) 
help a great deal. Intestinal resection is advisable 
where other forms of treatment fail,' u'here the pul- 
monary disease is stationary and the intestinal lesions 
arc localized and of a serious nature. Operation is 
imperative in .stenosis and perforation. X-ray- pic- 
tures, phy-sical and hematological check-ups are es- 
sential in judging the progress of intestinal T. B. 
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I’nK American JoyRNAt or Uiccstux Diseases 


Volume H 
Kurnbor 10 


Ckoms, 15. B., Gaei.ock, J. II. .m.'d Yahni.s II.: 
Riohl-siilcd i regional) eolitis. fl.A.M.A,, M.'iv 24, 
m?. 134. 4. .I.34-.338). 

In tills entity of ri^jlil sided coliii.s, tlic reciim and 
ascendintj rolnn arc involved, while the recliini and 
.sigmoid remain free of the tiisease. It is one canse 
of unexplained fever and diagno.sis is m.ade hy x-r,ay. 
Complications include ocular manifc.st.atioiis .such .as 
iritis, .^kin complic.'itions such as erythema nodosum, 
inflammation of one or more joints and occ,asifmally 
endocarditis. Colectomy in suitable cases ctires. Medi- 
cal nmn.agcment, where preferred, involves low rough- 
age diet, ntamins, retention enemas of l-to-4000 solu- 
timi of neutral acrifiavine. large or.al dosc.s of .siiccinyl- 
snlf.’ithiarole, a,s well as intramiiscular doses of 1 cc. 
of crude liver extract and vitamin B complex every 
other day. The disease is characterired hy the absence 
of rectal tcnc-stmis as seen in universal ulcerative co- 
litis or in colitis involving the left side of the colon. 


Streichf:!!, .M. II.: Oral administration of peni- 
cillin in chronic ulccratifc colitis. (j.A.M.A., Mav 24, 
1947. 1.34. 4. .3.19-341). 

Some clinical improvement wa.s noted in 45 pa- 
tients with chronic ulcerative colitis treated hy Large 
daily oral doses of jKnicillin, although the study con- 
cerns itself Largely with the effects of penicillin alone 
or combined with phthalylsidfathia7;c>'c on the intestinal 
flora. 


Pancreas 

Divi.s. J.: Pscudoc\'sts of the head of the pancreas 
soitU icterus after trauma. ( f iastro-linterologia Bo- 
hema f Czechoslovak), Vol. 1, No, 1, j)p. 8-14, 1947). 

,A 28-year old woman was shot in the abdomen. The 
bullet was extracted from the stomach and the opening 
on the stomach wall sewn up. Four nionth.s later the 
patient devcIoi)cd pain in the right epigastrium and 
icterus became apparent. tumor was felt near the 
pyioru.s. On operation, a cy.st of the he.ad of (he pan- 
creas uvi.s found. After operation the icterus and the 
subjective .symptoms disappeared. — O. Fel.scnteld. 


PRE.sr.NT, Arthur J.; Aberrant pancreas. f.Ain. 
J. Roentgen. & Radium Ther.apy, 56, 1, 55, July 1947). 

The author tabulates the different abdominal organs 
in which pancreatic ti.s.sne has been found. More than 
one- fourth of the cases were those with aberrant tis- 
sue in the stomach and another fourth with findings 
in the duodenum. 

In the first case reported by Present, the roentgen- 
ological examination revealed in the immediate pre- 
pvJoric region of the stomach a smooth round filling 
defect on the greater curvature. This defect was mov- 
able and seemed small and intramural. Peristalsis did 
not pass through this area, but the mucosal pattern 
was seen to change. Gastroscopy did not help in the 
diagnosis. -At operation a firm mass was found on 
the posterior and interior aspect of the pylorus; ad- 


herent to this ma-s was a totie (if ti’-'-ue which pirovcd 
to he jiancrcas. J he right h.'df of the jiancrtatic lied 
was empty and the left contained what was felt to 
Ir.* pancrc-atic th.sue lying ohh'qudy and p^iinting up 
to the stoniadi. 

In the second case tlte roentgenological examimtion 
showed two large an-as of tliminidied densitv in the 
barium sharlow of the antrum of the stonx.-ich- 'Hie 
siij’-erior appe.ared to he a fold of nmeo-a and cmild 
he displaced hy jal[»ation. The f'Ue on the greater 
curvature jUT.sisted de.spije manipulation and was welt 
visttali/cd as a jwdypoid lesion. The entire are.a was 
(le.xlfiic. Gasiro'Copically a polyp was s(en .\t opci- 
;<tif»n a .soft, ratnu! ma'S wa.s found pro.xirn.ai to the 
pylorus. 

The true nature ot the comhtion was never rccog- 
nizeti preoperntiveiy. -- I'ranz J f.tt-t 


Liver and G'alltdaddcr 

5>riiS, H B. ; Laboratory investigations in the dij- 
frrential diaonojis of non-heinnlytie jaundice. (S. .Afr. 
lonr. .Med. Sci., Dec. 194f>. Vol II, No. 4, 139-156*. 

Since nmst patients uath jaundice are not cmcr- 
gencie.s in either a medical or snrgic.al sen,se. a xvcck 
or ten days may he spent making te.sts i c.xccptions 
arc liver ah'Ce"cs, empyema of the gall bladder, per- 
foration of the g.all bladder, hejiaiic coma due to 
acute liver airojihy and jaundice due to septicemia). 
'I'he author employs the vati den Bcrgli reaction; the 
proiliroaihin index and its response to synthetic vita- 
min K, the Tnkata-.\ni re.action, the ervtlirocjle sedi- 
mentation rate, the Wood picture .mi) test,= rebting to 
urobilin In the urine and feces, and .aKo the hippuric 
arid test. Rather complete details for carrying out 
and intcqireting these tests arc given .A report 
made on 192 c.ises of jaundice in uliom the icterus 
index was above 25. or ihe serum hiliruhin was abovx- 
2.0 mg. [)er cent and these case.s v.-cre analj-zed witii 
n-ference to the hloorl count, sedimentation rate. Ta- 
kata-.Ara reaction and prothrombin inde.x. .Alter con- 
sideration of the results of tiiesc te.sts in a.ssoci.Ttion 
with clinical findings, it was hmnd possible to make 
an ncairatc diagnosis in over 90 jxrr cent of c-a-'C-s, 
.as checked hy openation or autopsy. Tlic high ■value 
of the pafK-r re.sts in the author’s methods of intcr- 
jiret.ation of individu.al tests or combined tests in indi- 
vidual c,apcs. 


Therapeutics 

I’ri;rovsky, K. : Treatment of anal fissures svilh 
currents of high frequency. (\'estnik, Ceskoslovcna 
Blnasiatrickc .Spolecnosti (Czech), Vol. 24, No. 6, 
pp.' 124-128, 1947). 

The treatment of anal fissures witii high-frequency 
currents becomes easy when glass electrodes with 
conical ending's are used. The current is applied daily, 
for four to fifteen minutes, increasing the length ot 
the sessions. Good results were observed in 80 per 
cent of the cases. — O. Fclsenfcld. 
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Increased "Folic Acid” Requirements Resulting from Thyroxin Injection 

By 

GUSTAV J. MARTIN, Sc.D. 

I'IUL.\DEU*HIA, PA. 


T he action of sulfonamides and var- 
ious other chemicals in producing hj'pertrophy 
of the tiiyroid gland with hypothyroidism has been 
studied (1, 2, 3, 4, 5, 6 ). The mechanism of this 
e.rect has been attributed to an inhibitory action of 
sulfanilamide on the conversion of inorganic iodine 
to diiodotyrosine and to thyroxin (7). Williams and 
Bissell (R) independently demonstrated reduced pro- 
tein bound iodine following treatment of cases of 
thyroto.xicosis with thiouracil, which indicated inhibi- 
tion of the introduction of iodine into the organic 
molecule. 

• Granulocytopenia and anemia in rats fed sulfona- 
mides in purihed diets (9, 10, 11) has been regarded 
as independent of the anti-thyroid activity of these 
•compounds. The e.xistence of a “folic acid" deficiency 
in rats fed sulfonamide containing diets has been de- 
monstrated (12. 13) and the cure of the granulocyto- 
penia with “folic acid” has hecn reported (14). 

METHODS AND RESULTS 

In the course of a series of investigations on this 
subject, two sulfonamides were used: succinylsulfa- 
thiazole' and sulfaguanidine. These compounds were 
used at levels of 1 and 2% in stock diets and in a 
highly purified .synthetic diet (13). Table I presents 
the results obtained with various diets and various 
■supplements. 

From these values, it can be seen that the sub- 
cutaneous inirction of 10 gamma of thyroxine dailj' 
to rats on “folic acid” free diets did not alter the 
degree of leucopenia. On the other hand, thyroxin 
given rats on sulfaguanidine-containing stock diets 
precipitated an acute leucopenia which seemed to be 
prevented by diiodotyrosine. Further, the simultaneous 
oral treatment of the rats on the synthetic sulfona- 
mide diet with “folic acid” concentrate and the sub- 
cutaneous treatment with thyroxin resulted in nulli- 
fication of the tendency toward the development of 
leucopenia. The “folic acid” concentrate was pre- 
pared according to the method of Hutchings, Bohonos 
and Peterson (23). , It was fed at levels of 2 mg. 
daily for two weeks. This combination of facts leads 
■to the conclusion that thyroxin and the concomitant 
hiHi metabolic rate increase the demand for "folic 
acid.” On the stock sulfonamide diet, there is a m.ar- 
-ginal intake of “folic acid” from the diet. It is made 
marginal because the intestinal .synthesis of this fac- 
tor is reduced. • 

Peters and Rossiter (15) found that hyperthyroid- 
ism causes a fall in tissue cocarboxylase and free thia- 
mine. It was certain that excess thyro.xin increased 
the need for thiamine. Drill and Overman (16) found 

Research lAhoratorles, The National Drug Company, 
■Philadelphia, Pennsylvania. 

Submitted May 23, 1947. 


that rats lost weight when fed thjToid and that, this 
loss could be stopped Iiy thiamine administration. In 
order to gain weight, pyridoxin and pantothenic acid 
were needed. Drill (17) had first disclosed the exist- 
ence of an antagonism between thyroxin and thiamin. 
Involvement of riboflavin in this thyroxin interrel- 
ationship with B complex factors was demonstrated 

TABLE 1 


Leucopenia in Rats on Sulfonamide Containing Diets 
Treated and Untreated 


DIET 

Time on Diet 

Subcut. Thyroxin 

10 ug. daily 

Oral Diiodotyrosine 

100 ug. daily 

. 

Thyroid mg/100 g. 

White Count 

Value average for ratsj 

Stock Diet -1- 2 % 
Siilfaguanidine 

10 weeks — — 

32 

8300 

4 

Slock Diet -i- 2% 
Sulfaguanidine 

10 weeks + — 

12 

5500 

9 

Stock Diet -1- 27c 
Sulfaguanidine 

10 weeks — -h 

33 

10000 

6 

Stock Diet + 27c 
Succln.vIsulfatbla7.olf 

10 weeks — — 

10 

9000 

i 

•Stock Diet 4- 27c 
Succinylsulfathiazole 

10 weeks 4 - — 

10 

4700 

4 

Stock Diet + 2% 
Succinylsulfathiazole 

10 weeks — + 

12 

10200 

4 

SjTithetlc Diet 

0 . 57 , Sulfaguanidine 

0 Months — — 

14 

5900 

5 

Synthetic Diet + 

Sulfaguanidine 

G Months -f — 

15 

G400 

4 

Synthetic Diet + 
“Folic Acid”* 

G Months — — 

12 

10200 

5 

Synthetic Diet + 
“•Folic Acid” 

G Months + — 

11 

11000 

c 

Stock Diet + 17o 
PABA 

10 weeks — — 

15 

6900 

c 

Stock Diet + 2% 
fa BA 

1 0 weeks — — 

23 

5100 

5 


• Treatment with “Folic Acid” for a two week period 
before examination. 


(18). Thyroxin secretion with increased intensity of 
general metabolism ( 19, 20. 21 ) necessitated increased 
thiamine intake. Now, the increased demand for B 
complex factors caused by thyi'oxin can be extended 
to "folic acid.” 

There is no direct relation between the production 
of hypertrophied thyroids with hypothyroidism (pro- 
duced by sulfaguanidine in the diet) and the leuco- 
penia produced. . Succinylsulfathiazole produces a 
marked “folic acid” deficiency with consequent leuco- 
penia but no thyroid changes are seen. With sulfa- 
guanidine, there is produced a less marked “folic acid” 
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dcficieiic}' and the tliyroids arc f;rcally enlarged. 
p-Aniinobcnzoic acid as -sliovvn in Tabic I produced 
liolh thyroid hypertrophy and leucopenia. .Similarity 
of action of p-nniinobenzoic acid and sulfonamides 
was pointed out previously (22). 
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The Effect of Short-Wave Diathermy on the Secretory Activity of the Fasting 

Normal Human Stomach 

By 

ED])y D. I’Ai-MER, Capt.. M.C.. USA 


A X UNDERSTAXDIXG of the influence of 
short-wave irnidiation on the secretory pliysiologv 
of the normal human stomacli is a prerequisite to the 
clinical use of diathermy on the upper gastrointestinal 
tract. If the quantity or quality of gastric secretion 
is, in truth, important in the genesis or aggravation 
of peptic ulceration, or if the hypacidity or aclilor- 
hydria observed in certain of the gastritides is of clin- 
ical significance, it behooves the clinician to look into 
this matter before he prescribes short-wave treatment 
to the upper abdomen. 

Clinical experience with diathermy in the treat- 
ment of peptic nicer has been accumulated in an un- 
convincing manner by certain German investigators 
(7, 10, 11, 12). The.se reports are replete witli opin- 
ions; data are sparse. They include little information 
regarding secretory clTects. 

The present study ivas initiated prior to an investi- 
gation of the clinical appliaition of diathermy in cer- 
tain of the gastritides. An efTort ivas made to deter- 
mine the effect of diathermy, as it would be applied 
in clinical use, on the rapidity of total gastric secretion 
in the normal stomach, and on the free and total acid 
contents of this secretion. It was felt that observations 
on the activity of the gastric cliief cells would give 
information of little practical or theoretical value. 

HISTORICAL 

The earliest observations on the effect of temper- 
ature on the secretory work of the stomach averc those 

Gastrointestinal Section, Walter Beed General HospIUI. 
W.asblnfrton, D. C. 
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of the .'\rmy pliyficiaii, William Beaumont {2). He 
noted that febrile .slates in his subject with a gastric 
fistula caused drying of the exposed gastric mucosa 
and suppression of secretions, including that of mucus, 
even after application of secretory stimulants. 

Meyer, Colien and Carlson (131 in 191S studied 
gastric secretion in dogs during artificially inducetl 
fever. .Mihough Gliizinski (8) had concluded in 1888 
that during chronic fevers the to.xicity of infection is 
more potent in suppressing secretion than elevation 
of temperature, these invc.stigators found th.at hot-box 
induced fever in itself diminished secretory rate and 
concentrations of total and free acid. Gastrin did not 
induce secretion while the temperature was elevated. 
Most important for the present study, they concluded 
that it is tile elevation of body temperature .alone which 
controls secretion hcc.ausc externally applied heat pro- 
duces the same effects as fever following injection of 
foreign protein. Tlicy suggest that, ". . . during fever, 
toxins are elaborated having a direct depressor action 
on the cells of the stomach so that they fail to react 
to the secretory nerve impulses and to the secreto- 
gogues.” 

Two important investigations have been published 
on certain c.xperimental a.spccts of the problem. Brody 
(5) in 1927 studied the effects of diathermy upon 
c.aninc gastric acidity, using various milliampcr.agcs 
and voltages. Fasting dogs under atropine sulfate, 
morphine and ether anesthesia were treated by contact 
epigastric and intragastric active electrodes. No medi- 
cation was used while the gastric specimens were 
being withdrawn. Increased appetite was noticed on 
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about the fiftli or sixth day after diathermy treatment. 
FoUoisdng diathermy, many of the animals were autop- 
.sied; e-xcept for “slight enlargement of the liver,” no 
gross or microscopic pathology was found in any or- 
gan. As a result of this work, Brody concluded that 
subjection of the stomach at frequent intervals to 
diathermj' of low milliamperage and medium voltage 
over long periods results in increased gastric acidity. 
High milliamperage and medium voltage treatment, al- 
though immediately producing high acid levels, event- 
uates in a period of secretory depression. 

Stewart and BoldyrefF (16) in 1929 made an ex- 
perimental study of the effects of diathermy on canine 
gastric secretion, using 16 dogs with various types of 
gastric fistulas and pouches. In most of the dogs ob- 
servations were made on empty stomachs. Skin con- 
tact electrodes, 4 by 6 inches, with 400 to 1400 milli- 
amperes and duration of application up to one hour, 
were used. The greatest temperature change observed 
in the stomach during application of the current was 
1.4* C, with average temperature rises from 0.5° to 
1.0* C. In from five to ten minutes after the heat was 
discontinued, the gastric temperature had returned to 
normal. The}' found that diathermy stimulates canine 
gastric secretion when the stomach is in a state of 
rest or during psychic or chemiail phases of secretion ; 
however, when “chronic gastric catarrh” was present 
no such stimulation was obtained. The stimulated 
juice was higher in acid and lower in pepsin than that 
of the resting stomach. During the p.sychic and chemi- 
cal phases of secretion, diathermy notably increa.sed 
the rate of secretion. 

Important observations on the human stomach began 
when Bauer (1) in 1935 conducted c.xperimcnts on 
the effects of short-wave diathermy on human gastric 
acidify. In 16 of 20 patients acidity was diminished, 
while in the other four it u'as increased. The volume 
■of secretion was decreased in seven of 16 subjects, 
increased in four, and not appreciabl}’- affected quan- 
titatively in five. The author concluded that secretory 
changes could best be explained merely by the local 
heating effects. 

Brunner-Ornstein (6) in 1936 made the statement 
that diathermy results in an increase of 30 to 40 per 
■cent in the acid production of normal human stomachs 
after alcohol te.st meals. She presented no data. 

In 1937 Neidhardt and Schlinke (14) observed in- 
crea.sed secretion by the human .stomach following five 
minutes of si.x meter diathermy treatment. Ten of their 
patients had normal stomachs, two chronic duodenal 
ulcer, and two hypochlorhydria. 

Benassi and Montagnini (3) in 1937 observed the 
effects of diathermy on 19 patients with abnormal se- 
cretion. In almost all cases the treatment resulted in 
good analgesic effects, with improvement of gastric 
■symptoms.. In six of eight patients with hyperchlorhy- 
dria. diathermy resulted in improved or normal aciditias. 
In four cases of histamine-resistant achylia there was 
no improvement. On the other hand, in five of seven 
patients with hj’pochlorhydria, gastric secretion was 
brought from low values to normal. 

A warning is voiced in the findings of Skorpil and 
XJldrich (15) concerning the possibility of grauloma 


production as a result of diathermy treatment. These 
authors described four cases of lipophagic granulomata 
of the epigastric region which followed short-wave 
application and which were ascribed to this treatment. 

MATERIAL 

Ten Ifralthy adult human volunteers were used. 
None had gastrointestinal symptoms or history of gas- 
trointestinal complaints. There were no evidences of 
nutritional deficiencies. Prior to the study four of 
the volunteers had gastrointestinal X-ray series and 
gastroscopic e.xaminations ; these studies were normal 
except for a duodenal diverticulum in volunteer No. 1. 
The ages varied from 19 to 42 years. There were four 
females. All were of the white race. Six used alcohol 
and seven tobacco. 

METHODS 

Each of the ten volunteers was studied on six days, 
not necessarily consecutive. Nothing was taken by 
mouth after midnight before the day of each test, and 
food, drink and tobacco were interdicted until the 
completion of each day's test. Thus the stomach was 
studied in the fasting state. 

On each of the .six days the stomach was emptied 
as completely as possible by aspiration four times, at 
S. 9, 10, and 11 AM. The Levine tube was withdrawn 
after each aspiration. 

For the first three days the aspirations were taken 
from each volunteer without interruption, in order to 
obtain a normal fasting curve in each case. For the 
last three days the aspirations were taken and tested 
.ts usual, but immediately after the 9 o’clock specimen 
was removed, the volunteer was given 30 minutes of 
diathermy over the gastric region. Crystal-controlled 
machines, producing 22 meter waves at 13.66 mega- 
cycles, were used ; the milliamperage was set at 175. 
The drum ^vas centered over the subcostal margin 
two inches to the left of the midline, with the volun- 
teer in the supine position. 

The volume of each of the four daily specimens 
was measured. Each specimen was strained through 
gauze, and 10 ml. was then titrated with N/lOO 
sodium hydroxide for free and total acid content. 
Topfer’s solution and phenolphthalein were used as 
indicators. Acidities were e.xpressed in terms of Clin- 
ical Units. 

RESULTS 

The findings e.xpressed as averages of the three dav 
determinations — three days without diathermy and 
three with, in the case of each volunteer — are given 
in Tables I, II, and III. Consideration of the figures 
reveals that diathermy did not significantly affect the 
gastric volume or free or total acid content. Statistical 
evaluation is not necessary. 

DISCUSSION 

In spite of published recommendations for expres- 
sion of gastric acidities in terms of pH (9), it was 
felt that for present purposes the cruder but neverthe- 
less accurately determined Clinical Units would be 
most useful becau.se they best parallel the crude fac- 
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TABLE I 

Three-duy nvernnen of volume* (in ml), without 

and with the influence of diathermy in each of 10 volunteer* 


Volunteer B AM S AM 10 AM 11 AM 


1 

44,3 

4 4,0 

3'».o 

43.3 


4f‘.o 

37.7 

11,2 

53.7 

rr 

40, 

27,0 

33.0 

33.3 


sn.n 

27. 0 

22.7 

74.3 

3 

32.7 

::.n 

3.5.0 

iK.n 


31.7 

31.3 

tA.n 

20.3 


13. 3 

17,0 

If.. 3 

20.0 


3r.o 

10,0 

11.7 

12 3 


20.0 


22 s 3 

33.7 




17.3 

47,0 

C 

i'.3 


n: .0 

24.0 


*52.0 

35.7 

4 1.2 

17.7 

- 

JO. 3 

10 0 

3,7 

7.0 


2G 0 

12.7 

7.3 

7.0 


17.7 

3.3 

3.0 

s.c 


10,3 

h.7 


4. a 


33,3 

23.7 

32,0 

21.0 


n:.,r 

20,3 

2n 7 

3‘.3 

10 

30.3 


33.3 

2*1.7 



33.7 

30.7 

3f,3 



TABLE It 



Three-day 

flveraoes 

of free acld> 

(in CU), 

wlthoat 

nnd With the i‘nf/oenc<* of diflthermy in oaefr of 10 votwftteer* 

Volvintecr 

8 AM 

9 AM 

10 AM 

11 AM 

1 

33.0 

37.0 

t.4.3 

toj) 


s’ 0 . T 

30.3 

4S.0 

4:».t 

s 

47,7 


GG.7 

no. 7 



an. 3 

no. 3 


3 

2. a 

0 

0 

0 


0 

0 

0 

0 

4 

a 

0 

0 

0 


0 

0 

0.7 

1.7 


1 . z 

27.0 

13.7 

20.0 


•33.3 

3C.0 

12.0 • 

I. 1.0 

G 

20,7 

IS.O 

ITf-T 

12.0 



\0.Z 

in. 7 

c,o 

- 

o.O 

a 

2.3 

3,3 


0 

.1,0 

3 7 

0 

S 

i*.7 

0 

r;,o 

0 


a 

s.o 

0 

0 

t> 

20 2 

"fi 7 


’ '»f, 5 

37,7 

2K.0 

27.. 0 

20.0 

10 

13.3 

38.0 

13. t 

IK.O 


IK, 7 

13.0 

JO.O 

17.3 


tors involved in gastric analysis, namely, the iinnica^- 
nrahle biliarv reflux, pistric nincns secretion. fK'riodic 
{gastric cinptying, and swallowed saliva. Thus false 
security is avoided. It is gratifying in this connection 
to note Bockns’ statement f4). "To date, no clinical 
simiificance can he attached to an accurate measure of 
the relative iunounts of acid and nonacid jmccs en- 
tering the stomach.” It was felt that the determinations 
in the present study were accurately arrived at, but 


TABLE III 

Three-d#y avor-iort of loU) acid* (In CU), without 
and with thr influence of diathermy in each of 10 volunteer* 


Volunteer 

8 AM 

9 AM 

to AM 

11 AM 

I 

74.7 

f 2 ' f 

-! 0 

. 


7i .2 

Ot 7 

Ci.Z 

il'.r 

2 

7K0 

74 0 

Wf.: 

“ 


f*'? . 0 

To r 

7 

r-s. 1 

1 

0 2 

7*. a 

4 7 

4.7 



H .0 

n 7 

S.f; 

t 


», <1 


7.7 


12.0 

t» >■ 


12. : 


7 

*2 3 

21.7 

27 0 


3 4 </ 

SJ.3 

24.3 

::.3 

K 


0 

37 7 

2* 7 



3 

U.f 

ntf, ** 


33 ,7 

13 o 

27. 7 

34.3 



23 3 

31 

23.7 

‘ 

21 3 


14 0 



J'-.T 

n 7 

n 3 

7 7 

e. 

i\ 4- 

3G 7 


nff 0 



3 i t 

32 7 

40 Z 


t*' 7 

T" 

3'/ 3 

44.7 


4 1 V 

It 7 

in 7 

44.3 


that the n-iilN must Iv.- niiciprtted wnii the intcr- 
fering c.Mcrna! factors in imnd. 

Thtre nas co:Mdeml>k vanrition tn tlie serial dettr- 
niiimiioii' in most of t!;( cases. i.-Tiation which is 
still ctidint after tin-, are snKonhtii otit by ccinver'ion 
'll ihnt-ilay averages. Tendeiu'tc' can 1 h‘ found "nc 
way or the other when she flgnrcs from n <ing!c volnn- 
teer .are considend. Hi'catise siicli tendencies occur in 
llie figures of the 8 and 9 .AM aspirations as well .is 
in ihose of 10 and II .\,M. they tnnst in- due to the 
i ihercm vicissinnies of gastric secretion, and not 'o 
liie external inflnence tif diathermy It is felt that any 
conclusion that ehathermy influences gastric .secretion 
Tir.isi he hasei! on a tendency which is ivt only marked 
hm con.stant in the majority of cases testetl. It may he 
that previous investigators i t. 3, 6. 14) have prel'erre*' 
to iiitcrprel -iich minor variations as due to eiiatherniv 
elTecl. hut siich a conclusion cannot necce'sarily he 
accepted in the nh'ence of pnlilislied data. 

In the j'rcsent study it 'o happened thru there were 
two vohnneer.s who met the criteria of hvjK.r.'Ccrctor'v 
and tw'o \vho were relative hyjKisccretors — variations 
of normal. The delermin.'itioiis in these cases did not 
behave difl'ereiilly than those in the other six. 

.Mihongh it is rceogniced that the fmdin.gs in tlie-'C 
normal persons are not necessarily applicable to pi- 
tients with peptic ulcer or gasfr'fis. it may ha that 
diathermy need not he withheld in the treatment of 
such patients because of the le.ir of increasing acid 
production. Similarly, however, treatment of such cases 
in the liojic of tlecreasing secret'on m.iv not rieccssarilv 
help the .situation. 

COXCLUSIOXS 

.-Vs a re.snit of .studies on ten healthy volunteers, 
it is concluded that .short-wave treatment, as apjilicd 
here, has no demon.strahle efTcct on the total secretion. 
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or free or total acid production of the normal fa-Sting 
stomach. 
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Submucous Lipoma of Transverse Colon with Intussusception 

By 

ARTHUR DALLOS, M.D. 

NEW YORK, NEW YORK 


UBMUCOUS LlPOM.VrA of the intcstimil tract 
are rare. Many general practitioners and medical 
doctors do not know that sticli benign tumors in the 
intestinal tract occur. Most surgeons have not oper- 
ated u])on more than one or two cases during tlicir life- 
time. This rarity is best confirmed Iiy the fact that in the 
Mayo Clinic, among 3,924 consecutive autopsies, only 
25 intestinal lijiomata were found, i.c., 0.6 per cent. 
Ktrschbaum reviewed 5,724 autopsies and found onlv 
0.2 per cent submucous lipomata while Staemmlcr, 
among 17,000 necropsies, found 0.05 per cent. 

The first complete analysi.s of the literature on sub- 
mucous lipomata from all portions of the gastro- 
intestinal tract wa.s puh'ished by De Witt Stetten in 
1909. Me reported 77 cases, among them two of his 
own. The next comprelicnsive review, by Comfort in 
1931. collected from all sources, reported aliout 181 
cases, including .Stetten’s cases. In 1937, Pemberton 
and McCormack collected 97 cases with .symptoms 
plus 19 cases found at autO]).sy, making a total figure 
of 116. There were a number of other reports in 
the literature cnlleyting snhmucons lijiomata at or 
below the ilcocc-caf- valve, -inc'uding Poston’.s report 
of 121 cases in 1934, and Gault and Kaplan's report 
of 130 cases in 1941. The most recent report of 
George T. Pack and Roliert T. Booher on “Intu.ssus- 
cepting Submucous IJpoma of Right Colon” collected 
153 cases from the ileocecal valve to the rectum. 

Prom this short summar}- of the more com]irehen- 
sive reviews of the literature, it is evident that these 
cases are not too frequent, and therefore, I would 

.Submitted M.uy 26, 1947. 


like to report my own case, which was presented at 
the meeting on May 5, 1947 of the Rudolf Virchow 
Medical Society in New York. This case was pre- 
sented just a few days before the public<ation of the 
interesting pajicr by Pack and Booher. 

CASE lUZPORT 

The puHunt 'Was a 52 year old white hou.sewlfe. Her 
previous hi.story revealed only the usual childhood dis- 
eases; otherwi.so .she h.ad alw.ays been healthy. She had 
three ho.'ilthy children .and had been in menop.ause lor 
the past few years. When I first saw her in November, 
1946, she complained of severe p.alns in the middle of 
tlie abdomen. At the first consultation I found, on pelvic 
examlnfillon. a large fibroid of the uterus going up al- 
mo.st to the umbllicu.s. I recommended hysterectomy. In 
view of the fact that the char.acter of the pain could 
not be expl.ained totally by the fibroid, a G. I. x-ray 
series wa.s done after her admi.ssion to the hospital. The 
Impres.sion of the X-Ray Department was, "Large pelvic 
mass which is either uterine or ovarian in origin. Area 
of c.alclfication w'lthin the mass along its left border, 
hiatus hernia, no evidence of org,anic lesion in the ga.stro- 
Inte.stinal tract.” I must admit that the G. I. series was 
followed up for only 24 hours, when the barium had 
re:iclied the cecum. 

Phy.sical findings at admission: The lungs, heart and 
urine were negative. Her blood pressure was 140/^90. 
Laboratory tests: Urine had a specific gravity of 1.024; 
albumin, sugar and acetone negative. The erythrocyte 
count was 5,200,000, hemoglobin 94 per cent, leucocytes 
13.900 with 5 coslnophilcs. 3 myelocytes, ,2 stab polymor- 
phonuclear.s. 76 segmented polymorphonuclears, and 14 
lymphocytes. The sedimentation rate was 17 M. M. in 
60 minute.s. On the fourteenth of December, a supra- 
vaginal hysterectomy with removal of both ndnexae was 
done. The p.athologist reported flbromyoma of the uterus. 

The post-operative course was uneventful but shortly 
after her discharge from the hospital on December 2Ctli, 
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cramp-Ilko pain In the abdomen atarted wltli irregular 
Intcnnlttcncy. at times the Intorviila between altacks be- 
ing long and at other times short. On .Innunry IR. 1B.ST, 
the patient waa examined In my odiee again. Her com- 
plaints at thl.s vltdt were that lh(> cramp-Ilko pains had 
Incrensod conslder.ably and had become much more fre- 
quent. 

On examination, a slight distention of the abdomen 
was obvious and a mobile tumor was palpable Just above 
the navel. X-ray studle.s after bnrluni enema two days 
later rove.alod that '‘The enema tlowed rapidly to a level 
slightly beyond the splenic llexure. where complete ob- 
struction wn.s eneoiintered resulting In romo dll.alatlon 
of the bowel dlstnlly (Figure 1). The post-c%-nriintlon 



Figure 1 Barium enema of reported case, full filling. 

film clearly demonstrated the presence of a large polypoid 
tumor mass In the distal transver.se colon resulting in 
fusiform dilatation of this section of the bowel and 
Larly demonstrated the cUologl' of the obstruction to 
the flow of fluid. Impression: Large polypoid tumor of 
distal transverse colon, probably adenocarcinoma (Flg- 

“ My’own Impression .after seeing the x-ray studies was 

polypoid tumor with Intussusception and chronic 

tlon Therefore, the patient was admitted to tho hospital 

'^^hj-slcal'^flndl^s: The lungs, heart and urine were the 
same at the previous admission. Her blood pressure 
waT 190/100. Laboratory work: The ejTthroeyte coum 
was 3 OCO 000. hemoglobin 81 per cent, leucocj es i. 

,■ ? '"S" T- "“o. 

lymphocjtcs a ^Under spinal anesthesia the ab- 

ratlont was ”P""-^^,"a.slded inter-rectal incision 

domen w^ nnd extending .about one Inch 

mostly abo\e t amount of clear exudate 

‘esenTYn itYMomlnal cavity. A mobile tumor 
•was present In t Identified as an lntu.ssus- 

of the transverse colon t . After reduction 

coption of abou «o polypous tumor could be 

of the invagination a laige p J'l 


palpated In the transverse colon Itself, The tumor w.as 
ahoul the .slae of a hen’.s egg, Tlie transverse colon was 
opened with a longitudinal Incision. The large, partially 



Figure 2 — Barium crema of reported cate after evacuation. 



Figure 3 — Gross specimen of reported case. 
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Figure 4 — Gross specimen of reported case cut in half. 



gangrenous polypous tumor was removed at Its infil- 
trated pedicle. After the removal of the tumor the wall 
of the colon where the pedicle had been attached was 
very thin. This spot was therefore covered from outside 
by a two layer sero-serosa suture followed by careful 
reconstruction of the mucous membrane from the inside 
with line catgut sutures. The infiltration of the pedicle 
was considered as only Inflammatory and non-mallgnant, 
while the character of the caullfiower-like polyp could 
not be recognized. At any rate, it was felt that we were 
confronted either with a benign tumor or with a localized 
malignancy .and that removal at the pedicle was sufll- 
clently radical to take care of every eventuality. There- 
fore. after the tumor was removed, the longitudinal in- 
cision of the colon was closed transversely by a three layer 
suture, mucosa and musculature with continued fine 
catgut and the serosa with Interrupted fine black silk. 
The abdomen was then closed in layers. As a safety 
mc.asure a cecostomy was performed from a McBurney 
incision. 

The post-operative course was uneventful with the 
exception of ,a slight infection of the left inter-rectal in- 
cisional wound. On February 11th the cecostomy v>.ts 
closed. On February 22nd the patient was discharged 
in good condition. 

The pathological report was as follows; "Specimen 
consists of a rather large ovoid tumor ma.ss partially 
covered by colon mucosii. Most of the surface presents 
a dirty degenerated grayish-green material with several 
ulceration.s. The base of the tumor is somewhat exca- 
vated and appear.s to bo the pedicle to which it w.as 
attached to the colon. The entire mass measures 8 cm. 
in length, 0 cm. in width and 4 cm. in depth. Cut section 
reveals the typical fatty lobules of benign lipoma. It 
appears to originate from the submucosal area" (Figures 
3 and 4). 

"Mlcro.scoplc: Histological section at the junction of 
the tumor and the mucosa reveals a typical lipoma 
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'rni; Amkkicax fnuKNAr, 

broakini; through tlie normal colon mucoHU to catit^o tin 
ulcwitlon. j\t the HUrfnee there Ik an Inllnmmatorj’ coll 
reaction hut tlicre la no evidence of any nitilltttiiinl do- 
ireneratlon. The Ilitoma liai-lr conslKta of ihc tyidcat fat 
celle In n lohulated pattern" (Ficureji n and C). 

COM Ml-. N’T 

Lipotnala in tlie tract (•ccur iiio t 

frctiiiciuly IiL-twccn tlic ajicr ttf 40 anti (0. in tdlu-r 
words, at tlie cancer n^r. In the colon, cancer is 
tlic ino.st frequent malignant tninor while ailenoinato’i,.^ 
polyps arc tin- most roninion henik'n tumors. I.ipomavi 
arc nc.-st in frc-tiucncy to polyps. Tlicy occur more m 
women than in men. They arc nsiialiy simple, hnt 
may he multiple. They can he se.ssile or peihmrnlatctl- 
They arc rotmdcil or ovoiti. They arise from the fat 
in the .snhmticoiis layer of the intestine and fjrow 
inward into the hmien. They ma_v never pr<Khtce 
symptoms. They may occur anywhere in ffu- alimen- 
tary tract. Omifort reported 02 in the larffe liowel. 

65 in the small howel and 22 in the stomach. Tin- 
loaitions in the larifc howel are the cecitm, asccnilimf 
colon, sigmoid fle.xnre. transverse colon, rectum aiul 
dcscendinjj colon anti the frequency is in the onler iti 
which they are emtmerated, Tho-e which jirodiice 
.spnptom.s show mo.stly the clinical picinre of a chronic 
iiite.stinal oh.strnction withoni icirticnlar time interval, 
characterized hy distre.ss. di.stcntion and iiaroxysmal 
pain.s tLssociated very often with nausea or vomitini;. 
Frequently, hlootl is jire-scnt in the stool. The other 
clinical picture may he that of an acute imestinai 
ohstniction, mostly caused hy an intussusception, al- 
thoui'h intussusception can prodnee. a.s in my own 
case, the symptoms of on'y a chronic ohstniction. 

In case* where the surface of the tumor is crofled, 
a slow hemorrliatje with blood in the stools will he 
present, causing various degrees of anaemia. 


or ntcf.STivK Disii.s.sr.s 

Al limes the pedicle can iK.-come twisted with a 
strangulation of the tumor, '['his is very rare hecausi 
the iKidicle is usually very thick and cannot he easily 
twisterl. As far as 1 could discover in the literature, 
there was no| one case in which a stihmucoiis liponn 
had hecomc malignantly degenerated. .Most of the 
cases rcivirlcd in the literature have heen considered 
as malignant tiiitior.s until the sjiecimcn was actiialiv 
sirtioned and its true nature seen. Therefore, in the 
iiKijonty ftf focctiojK in <nu’ or iwo pro- 

cednres were done althoiiyli a stmjjle e.vcision could 
have been (K-rformed. 

Ke’atively few cases of a sinqile excision witii jiri- 
mary repair of the howel. sneh as 1 have done in my 
case, are rejSirte'!, In certain cases of intussusception 
a si-vere involvement of the how-el wall can thanatid 
resection |)r<xrednres even if the tumor it.'clf could 
i»e recognized as Iiem’gn. 

U’ith the :idvnncent'.-i)t of x-ray studies, especially 
with the evahiatinn f>f tin- fihn after evacuation with 
or w-iihoiu air innation, sliowing the mnco-al pattern, 
it .sliould he po"ihle to make the diagnosis preoper- 
atively nuire frequently, 

SUMMARY 

.■\ case of a suhnnicons simple lipoma of the trans- 
verse colon w-ith ohstruciion and intussn«-.-ept!on is 
reported. 

■A short review of the clinical picture ami the jwtli- 
oiogy is given. 

The purjK-i.'V of the demonstration is to remind the 
diagnostieian. as well as the surgeon, that among the 
lumors of the intestinal tract are benign simple lijio- 
mata. which can he treated w-ith simjde excision and 
primary re]>air of the howel. 
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S ALMONELLAE are gram negative microbes 
causing Salmonella fever (typhoid-like disease), 
septicemia, gastroenteritis or symptomless carrier state 
in man. These organisms are characterized by certain 
antigenic structures which fit into a pattern known 
as the Kauffmann-White-Iidwards scheme. This scheme 
is based upon body antigens, which are resistant to 
heat and alcohol but not to formol, and are called 
group, or “O” antigens. The other type of antigens, 
associated with the flagella, are resistant to formol 
but not to heat or alcohol and are designated as "H” 
antigens. The types of Salmonella are differentiated 
with the aid of antigenic analysis, currently called 
“Salmonella typing.” While approximately 150 Sal- 
monella types are known to date, about 95% of Sal- 
monella infections are caused by not more than 15 
strains, among which Salmonella typhimurium, S. 
paratyphi B., S. derby, S. cholera-suis, S. montevideo, 
S. oranienburg, S. newport, S. typhosa, S. panama 
and S. anatum are most important in the United States. 

Salmonella infections with grave clinical syndromes 
are frequently due to S. typhosa, S. cholera-suis and 
the paratyphoid bacilli. S. cholera-suis is always pro- 
pagated from animal to man, often causing deadly 
septicemia. Its spread may be checked by sanitary 
measures preventing food contamination. S. typhosa 
and the paratyphoid organisms most frequently pro- 
duce Salmonella fever. While the paratyphoid or- 
ganisms occur in geographically more or less circum- 
scribed areas, typhoid fever is found everywhere 
where sanitary conditions are favorable for its propa- 
gation. Typhoid fever is a serious menace in cities 
having a bad water system and to rural areas where 
its .spread is due to the contamination of wells and 
food. Typhoid fever is originated only by humans 
and their excreta. It is one of the earliest known 
human salmonellosis and attracted attention because 
of the high mortality rate (about 10%) and uniform 
clinical picture. The advent of World War I gave 
considerable stimulus to research in typhoid fever as 
the movement of large numbers of military personnel 
and civilians, together with inadequate sanitary con- 
ditions, began to point out specific difficulties. It 
was discovered that freshly isolated strains of S. 
typhosa failed to agglutinate with specific “O” sera. 
It was also found that the reaction to vaccination was, 
in some instances, severe, but the immunity afforded, 
while satisfactory to a certain extent, still left room 
for improvement. Many studies were carried out em- 
ploying various modes of vaccine preparation to find 
a reliable method, none of which gave more protection 

From the Mount Sinai Medical Research Foundation, 
Chlcag-o 8, ni. 

Submitted June 28, 1947. 


than the original means involving the use of heat 
killed and phenol preserved organisms. This method 
of vaccine preparation destroyed the “H” antigen and 
utilized the “O” antigen alone. 

It was not until the discovery by Feli.x and Pitt (1) 
of a new antigenic component that a road was opened 
whereby steps could be taken toward the goal of 
belter diagnosis and prophylaxis of typhoid fever. 
The new antigen was called the Vi antigen (for "viru- 
lence”), This antigen was present particularly in 
freshly isolated strains. Felix and Pitt (1) stated that 
S. typhosa containing the Vi antigen is of greater 
pathogenicity to mice than strains without this factor. 
I..ater experiments by Almon and Stovall (2) and 
Kauffmann (3) confirmed this report. Though the “O” 
antigen of S. typhosa co-exists with the Vi antigen 
in newly isolated strains, the presence of the latter 
prevents “O” agglutination from taking place. This 
inhibiting action is probably due to the location of 
the Vi antigen on the surface of the organisms as 
found by Bhatnagar et al. (4) which “covers" the 
deeper situated "O” antigen. This explains the diffi- 
culties encountered in agglutination experiments in- 
volving anti-0 sera and organisms with Vi antigens. 

The Vi factor is unstable. Simple sub-cultures on 
routine media result in the progressive loss of the Vi 
antigen. Storage at room temperature, heat and many 
chemicals cause its complete destruction, .'\bsolute al- 
cohol, acetone, and glycerin (Peluffo) (5) preserve 
the Vi factor. The instability rendered e.xperimentation 
difficult. Culturing without antigenic loss is possible 
only on egg slants followed by storage at ice-box 
temperature. Another means consists of culturing Vi 
strains in broth to which anti-0 sera has been added. 

TcrminologA' was initiated by Kauffmann (6) to 
cover the loss of various cliaracteristics of the Vi 
antigen. If the culture contained Vi antigen and could 
not be agglutinated by anti-0 sera, he termed it “V” 
for "viel” (much). After ability to agglutinate in 
the anti-O scrum was gained while still retaining 
certain Vi properties, the culture was said to be 
undergoing “V-W” variation. When all the Vi char- 
acteristics were lost, the culture was termed "W” for 
"wenig” (little). As this variation takes place, the 
loss of immunologic properties occurs in a successive 
manner. Almon (7) listed the changes as taking place 
in the following way: 

1. Acquisition of O agglutinability. 

2. Decreased ability to stimulate the production of 
Vi agglutinins in measurable amounts in rabbits. 

3. Decreased ability to agglutinate in anti-Vi serum. 

4. Decreased ability to absorb Vi antibodies from 
anti-Vi serum. 

It may be pointed out that according to Bhatnagar 
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(8; there is an increased susceptibility of the “W" 
cuJtiiECS to phagocytosis and that in the variation from 
“V” to “\V,” bacteriophage sensitivity is usually lost. 
The phenomena observed during “V-W" variation is 
not due to the development of roughness, as both 
"V" and “W” cultures are smooth. Colonics of the 
“V" form difTer from pure "O" forms morphologically 
also, the first being the more opaque of the two. 

The presence of the Vf antigen has been reported 
from other Salmonellae than S. typhos.a. Many strains 
of .S. ])aratyphi C contain the Vi antigen (ICauffmann, 
(9), C3gonuki (10)). Hayes and Freeman (11) found 
that all S. paratyphi C strains isolated in India during 
the hist years contained this antigen. A rare Sal- 
monella, known as S. ballerup, and the recently de- 
scribed S. horniaechei and S. e-Ncter also contain Vi 
antigen. The Vi antigen present in certain E. coli 
strains is, according to Bekkcr and Vink (12), iden- 
tical to the Vi antigen in S. typhosa, Luippold (14) 
published findings confirming this report. Longfellow 
and Luippold (13) proved that the Vi antigen of S. 
ballerup is also identical to that of S. typhosa. Chcc- 
cacci (15) st.ated that the Vi antigen of S. ballerup 
is the .same ns that of S. paratyphi C. Ogonuki (lOi 
found that the Vi antigens of S. tjqihosa and S. para- 
typhi C do not differ from each other. Tlicsc findings 
prove that there is no detectable difference in the Vi 
factors contained by different Entcrobacteriace.ac. 
There is, however, a difference in the sensitivity of 
different strains to •various specific bacteriophages. 

Practical application of this abund.ance of theoreti- 
cal information concerning the Vi antigen wtis not 
long in developing. 

j^Icthods for employing Vi cultures in the diagnosis 
of typhoid fever were devised. Brower (16), and 
Gunther (17) published survey's evaluating the present 
state of such methods. Gunther (17) and others 
use the so-called Bhatnagar strain of typhoid bacillus 
in preparing stable Vi antigens. Much hope was at- 
tached to the Vi .agglutination, chiefly in the detection 
of typhoid carriers. Several authors, among them 
Soman (18), found, however, that at lc.ast 5% of 
tlie population who are not carriers of typhoid bacilli 
show a positive Vi agglutination test, while the sera 
of as many as lO^o of typhoid carriers do not give 
a positive test. In our own e.xperimcnts with Vi 
agglutination tests, the sera of seven cases of typhoid 
fever, 131 chronic typhoid carriers, 107 persons im- 
munized with typhoid vaccine and 112 other individ- 
uals were tested for the presence of the Vi antigen, 
using the Bhatnagar (19) technic, were examined 
during the last five years. Of the cases and carriers, 
101 harbored organisms belonging to the types A, 
C, E and F of S. typhosa; 27 were untypable .and no 
typing was attempted in three instances. Agglutination 
with the Vi antigen to the critical titer 1:20 or in 
higher dilutions W’as observed in none of the cases; 
113 of the carriers ( 86 . 27 o); nine of the immunized 
persons (8.4%), and 12 of the controls (10.7%). 
Thus we were not able to demonstrate the superiority 
of the Vi agglutination test over bacteriolo^c methods. 
These findings arc in accordance with opinion of 
Soman (18) and others, who consider O and D 


agglutination, together witlj Iwcteriologic culture, of 
greater v.aluc for the diagnosis of salmonellosis. 

The u.se of the Vi antigen in the prevention and 
treatment of typhoid fever gave more uniform re.suits. 

Felix (20, 21 ) and the group of Luippold and Long- 
fellow (13, 14), worked out methods for the utiliz.a- 
tion of the Vi antigen in the prophylaxis and therapy 
of typhoid fever. The Feli.x vaccine contains 22.57o 
.alcohol as a prc.sera-ativc. Luippold (14) injects the 
Vi antigen separately, while Felix recommends im- 
munization with a TA.B. (typhoid, paratyphoid A 
and B) vaccine in which the Vi antigen is preserved. 
Animal experiments proved the ■value of these vac- 
cines. Serial inoculation of human volunteers testify 
lliat the Vi vaccine docs not cause untoward reactions 
in man. In our own experience, 50 volunteers u-ere 
immunized according to the schedule of Luippold, 
59 with the Felix vaccine and CO with the routine 
T.A.B. vaccine. While all of the persons immiiiuzed 
with the Vi occincs dcs’clopcd mouse protecting anti- 
bodies to a titer higher than 1 :10, seven out of the 60 
individuals inoculated with T.A.B. alone bailed to 
produce such antibodies. 

The anti-Vi scrum is svidely used, mainly in the 
•Mediterranean area and in South Amcric. 1 . The re- 
sults arc encouraging. 

While engaged in studies of the Vi factor in Sal- 
monellac, the question arose ns to why tj'phoid bacilli 
containing these factors are more iniport.ant than pure 
“O" strains in the pathogenesis of typhoid fever. As 
st.ated above, S. typhosa possessing Vi antigen is of 
greater pathogenicity for mice than orgatusms devoid 
of this factor. The immunobiologic responses in ty- 
phoid fever and the behavior of the causative organism 
in aatro suggest that the presence of Vi antigen is of 
great importance in the b^’nning of the infection and 
during the first stages of its propagation. Experiments 
were, therefore, set up with typhoid and paratyphoid 
C organisms, with and without the Vi antigen, both 
in vitro and in experimental animals, to discover the 
role of this antigen in human salmonellosis. 

Five .strains of S. typhosa and two strains of S. 
paratyphi C were employed in these experiments.* 

The strains were maintained on egg-slants at ice- 
box temperature. They were seeded to tryptose agar 
before use. “V” colonies were selected and inoculated 
into broth containing 1 :10.(XX) anti-O serum. Siniul- 
t.aneously "W” colonies were picked and inoculated 
into tryptose broth with 1 :10.000 anti-Vi scrum. After 
repeating the plating and broth cultures three times, 
growth consi.sting of pure “V” and “W'” types, respec- 
tively. was obtained. These pure cultures were used 
for further studies. 

IN VITRO EXPERIMENTS 

The growth curves of pure “V” and “W” types 
derived from the same strains were determined. 
Inocula containing 1,000 d: 38 micro-organisms were 
added to 25 cc. of sterile tryptose broth, pH 7.2. 
Samples were taken after 4, 8, 24 and 48 hours and 

* The authors are much indcbtea to Dra. P. H- Ed- 
wards. F. L. Allcklo, K. M. Wliceler and A. Juenkcr for 
most of these strains. 



Jour. D.‘ D. 
November, 1947 


Thk Importance of the Vr Antigen 


351 


the number of the micro-organisms determined by the 
plate count method. Four such experiments were 
carried out with both the “V” and “W” types of 
each strain. Table No. I shows the results of the 
experiments. The values found after 8 and 24 hour 
cultures are given in this table. The results are evalu- 
ated with the aid of the “t” test. For brevity’s sake 
only the average bacterial counts, the "t” values and 
the corresponding probabilities of , the goodness of fit 
are given. This statistical evaluation indicates that 
organisms with the “V” factor multiply faster during 
the first part of the growth curve than organisms 
without the Vi antigen. 

tap.le i 

MULTIPLICATION OFSALMONELLAE WITH Vi ANTIGEN IN VITRO 

Salmonella Time ( Xo. of orKanisnis i t P approx. 

I from cnlturc of I 
I Vi form O form I 

S. tyf>hosa 


Watson 

8 hours 

24 hours 

74Sxl0’ 

427.xI(F 

013x10’ • ' 
403x10" 

• 1.717 
<I 

.15 

>.3 

Bhatnagar 

8 hours 

24 hours 

O.W.xIO"' 

SOIxIIF 

547x10’ 

48.1x10" 

■ 4,478 

<l 

^ 4505 
>.3 

strain 3 

8 Iioiirs 

24 hours 

42.1x10’ 

SSOxKF 

319x10’ 

370x10" 

2.513 

<1 

.05 

strain .4 

8 hours 

24 hours 

314x10’ 

.147x10" 

.129x10’ 

.118x10" 

.1,127 

1.140 

.02 

.3 

strain 5 

8 hours 

24 hours 

.1.19x10’ 

393xI0" 

.WRxlO’ 

3Slxl0" 

1. 197 
<1 

.3 

>.3 

S. t<tralyt>Ui C 
strain 1 

8 hours 

24 hours 

002x10’ 

401x10" 

41.1x10’ 

402x10" 

.1.213 

<I 


strain 2 

8 hours 

24 hours 

347x10’ 

328x10-’ 

20.8x10’ 
310x10" • 

1.9.19 

<1 



IN VIVO EXPERIMENTS 

Groups of 24 mice each were inoculated with 
10,000 ± 317 organisms belonging to the "V" and 
“\V” types, respectively, of each strain. Of these 24 
mice, 12 were killed after 8, and the rest of them 
after 24 hours. 0.1 cc. of the heart blood was diluted 
with saline and the number of organisms in the .sus- 
pensions evaluated with the aid of the plate count. 
Four such experiments were carried out with each 
strain. The results were evaluated with the aid of 
the “t” test and are reproduced in Table No. II. 
This table shows that organisms containing the Vi 
factor multiply faster during the first period after 
inoculation than those without the Vi antigen. 

TABLE II 

MULTIPLICATION OF SALMONELCAE WITH Vi ANTIGEN IN VIVO 

Salmonella I Xo. of organisms j t P approjc 

I m inoiKc Mo<kI j 
I ^ from cnlturc j 
i Vi form O form | 


S, lyl'Uosa 


Watson 

172 

98 

>4 

<01 

Bhatnagar 

20.1 

07 

>4 

.01 

strain 3 

101 . 

02 

>4 

<01 

strain 4 

98 

42 

>4 

<.01 

strain 5 

41 

30 

2.078 

.04 

. paralyphi C 

strain 1 

157 

104 

3.124 

.02 

strain 2 

72 

21 

>4 

<.01 


DISCUSSION 

The survey of the literature showed that the Vi 


factor .plays an important role in the immunology of 
typhoid fever. While it was known that organisms 
possessing this antigen arc more pathogenic for man 
and animals, the mode of their action was not eluci- 
dated experimentally as yet. The use of the technic 
of Bhatnagar permitted the isolation of pure “V” (Vi) 
and “W” (O) types from five strains of S. typhosa 
and two strains of S. paratyphi C. The statistical eval- 
uation of the growth curves of these pure types in 
vitro and in vivo showed that there is a significant 
difference between the initial multiplication rates of 
the organisms endowed Avitli the Vi factor and of the 
microbes derived from the same strain but deprived 
of the Vi antigen. It may be expected that typhoid 
bacilli and other Salmonellae containing the Vi antigen 
multiply faster, not only in artificial culture media 
and in e.xperimental animals, but also in man, than 
microbes of the same species which do not possess 
this factor. It is known that organisms isolated during 
the first days of salmonellosis contain the Vi antigen 
more often (if the infection is caused by a Salmonella 
type which may have the Vi factor) than during later 
stages of the disease. It was observ^ed in several in- 
stances that S. typhosa first lost its Vi antigen, then 
became rough during medication with antibiotics or 
sulfa drugs, while Sa’monellae which never show the 
Vi antigen (as S. typhi-murium, S. bareilly, S. monte- 
•vldeo, etc.) become rough before they disappear from 
the blood or stool of the infected person (Felscnfeld 
and Young, 22). Thus, the regression follows the 
line: V — W — R. 

The clinical importance of typhoid bacilli with the 
Vi factor is tvell illustrated by the observation of 
Goodall (23) who described an infection caused by 
a pure Vi form of E. typhosa. The patient died of 
septicemia and meningitis, without intestinal lesions. 
The greater invasivcncss of typhoid bacilli Avith the 
Vi factor demonstrated itself in this case by the pro- 
duction of a rapidly fatal course, Avhile, e.g., laboratory 
infections Avith old, W or R strains, rarely lead to 
such an end. It A\"as proven that immunization against 
the “W” form alone docs not protect against typhoid 
infection (Almon, 7). Neither does A^accination solely 
with the Vi antigen prevent typhoid fever. Immuniza- 
tion against both the Vi factor and the other antigens 
of typhoid bacilli, however, confers a fairly high de- 
gree of resistance (14, 21). 

Difficulties encountered in the immunization against 
typhoid fever are similar to those met in the immuni- 
zation against other enteric infections, e.g., Sh. dysen- 
teriae, V. cholerae. While parenteral injections of the 
proper antigens cause the increase of specific circu- 
lating antibodies, the development of pathologic chan- 
ges in the intestines is not wholly prevented by such 
vaccination. It is hoped that further studies of the 
local immunologic processes in the intestines, especi- 
ally the clarification of the role of lymphocytes, Avill 
scrA'e as a guide in the search for new Avays of im- 
munization against enteric infections. 

After the disappointment caused by the failure of 
the sulfa drugs and streptomycin in typhoid fever, 
many physicians wilj probably resort to the simul- 
taneous use of anti-Vi and anti-O typhoid serum. The 
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rapid initial miilliplicatiHii of tlir typhoid hacilli with 
Vi nntiRcn, liowevcr, calls for the injection of such 
sera at tlic rarlic^t nioinciit. Due to the iusidiotis hc- 
Riiinin!’ of tiie classic typhoid fever, this rcfiuircrntat 
is difficult to fulfill. Sporadic eases, chiefly in im- 
miinircd persons, arc difilaiU to dinipiose and sjiecilic 
therapy conics too late. The use of serum, therefore, 
rcnniiKs rc.itrictcd to epitlemic.s .-ui<! to highly endemic 
arca.s. 

Tlic rather late formation of Vi acjjlufinattng^ anti- 
bodies in the sera of patients is similar to the failure 
of early apj;hitination tests in cholera. In both type.s 
of Iwctcrial invasion the causative micro-organisms 
show a rapid initial multiplication. Tlic work of Tlm- 
derson and Morgan (24) ami To{i!ey <-i ah (25) Icfl 
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to the belief that tiir- hiocheiinVai cwifw-ition of the 
Vi .mitigcn, ch.'iractcnycd hy a .cpecifie poIy.6?icdkir!df% 
15 such th.it other te.sts than the commonly used ag- 
glutination v.-ill perleaps render more useful results.^" 

.SU.M.MARV 

The characteristics of the Vi antigen pre.sent in ts- 
plioitl bacilli and otiier Satmonellac was discussed. Vi 
agglutiiwtion c.^pcrimcnts failed to produce better re- 
sults than other diagmi-tic means, Inraiulation wiih 
V; vrjcrfnes jnrrea-ed tiiuu-c protecting ■'.ntih'yJie^ to 
a fairly high level. Exiteriments were carried out in 
vitro and in mice which slimvetl tlwt tyjdioid and ji-ara- 
typlioid C bacilli with Vj antigen show a stronger 
inithal multiplication th,in organisms without the Vi 
factor. 7 he imfwrt.ancc of these findings is discus'cd. 
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The PathophysioIo9y of Diabetes Mcliitus 

By 

ROHRRT A. KEL-SON, Jr.. -M.D. 

NT.lV YORK, NEW YORK 


GENERAL CONSIDERATIONS 

Diabetes- melistu.' Is- a. c!lnlc.al ayndrome characterized 
by ab.solute or relative mvJIn dcltclency, the otlolofD’ of 
which in -on vet unknown tor the human species. Literally, 
the t,-rm me.an.a “.s.vect poIyoHa," and until recently avan 
considered to bo due to lesions In the IstoU of I*'>"K''rtianP 
re.s-ult!nfr In lowered Insulin output. Heredity h.as a dennUo 
role in this disease, particularly in cases occurring n the 
first tw-o decades In life, and tbc knowlcdso of this Is one 

■ . Awanlod the Dean -iVilllam .Mecklenburg Polk 
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of tiu elilef v-e>.pnn-< ii-id ill the pievr-ntitla e aspects of 
dlabetc". Today, controversy over etiolozj- per.'Hta but a 
broader concept Includes nnj- dksturhanco In the normal 
b.alance of ri-miiatory factors, notably the pitult-arj-, thy- 
roid, adrenal cortex, nnd liver, which will result In the 
symptom complex. 

The ineldence of the dlsca.se appears to be on a definite 
Incre.aso. In early 1942 the Nallon.al Health Purvey 
placed the tot.al number of ensos at over 600,000 In the 
United Statc.a alone, Joslln (1) e.atlmates that by 1050 
the number is likely to reach a million. The disease Is 
more common In the female, nnd appear.s to be more fre- 
quent in married than In slnRlc women. There ts an 
Incre.osrd ineldence In both the Jewi»h and Irish races. 
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There is also a high rate in individuals suffering from 
other endocrinological disorders such as hyperthyroidism 
(2) and acromegalia (2). 

Onset of -diabetes can occur at any age (cases recorded 
from two months to onset in one Individual over ninety 
years of age), but it i.s most common between the ages 
of forty and sixty years. Diabetes developing after the 
age of sixty usually runs a milder course. At the present 
time the disease will on the average last twenty years 
due to improved therapeutic measures. It is, therefore, 
the diabetic child who poses one of the greatest prob- 
lems to modem medicine since he .must live so long with 
his disease. Obesity apears to bo one of the most pre- 
disposing factors to the development of diabetes, cseclally 
In those cases which ihave their onset from the third 
decade onward. It has been found that gain in weight In 
experimentally Induced pituitary diabetes In animals is, 
however, a part of the expected syndrome, but whether 
this has any significance regarding human diabetes Is 
not certain. 

The outstanding manifestations clinically of the un- 
complicated case are characterized by Insidious onset (es- 
pecially in adults), with polyuria, polydipsia and loss of 
strength. Polyphagia, loss of weight and skin symptoms 
are also common. Diabetic neuropathy may occur early 
and almost invariably starts during a period of uncon- 
trolled diabetes (4, S). This is manifest as muscular cramns 
and aches, numbness, tingling and paresthesias, especi- 
ally in the lower extremity, absent or diminished tendon 
reflexes (which Bundles states is the most valuable single 
diagnostic sign), genito-urinarj' and sphincter disturban- 
ces, and autonomic abnormalities including stvcatlng, loss 
of vasomotor and pilomotor control, and dependent edema. 
"When retinopathy occurs (usually in cases of long dur,a- 
tlon), it is commonly bilateral with characteristic ophthal- 
moscopic appearances. The susceptibility of the diabetic to 
arteriosclerosis and to infection, especially pulmonary tu- 
berculosis and infections of the skin and urinary tract 
has long been recognized. The latter should be recalled In 
Instances where catheterization during coma or after op- 
peratlon Is neces-sary. It is arteriosclerosis which Is today 
the chief cause of death In diabetes. Cancer of the pan- 
creas, though relatively rare, has an Incidence among 
diabetics with cancer that Is two or throe times as high 
as among non-diabetics. 

The most important laboratory findings in the uncom- 
plicated case include a persistent hyperglycemia, glyco- 
suria, and a decreased glucose tolerance. Each of these 
may be found in disorders other than diabetes and careful 
interpretation of data must be made. In spite of this, the 
rule to consider all cases of glycosuria to bo diabetic 
until proven otherwise appears to be well founded. Miller 
and Mason (6) report a series of sixty-four adult dia- 
betics of all ages with varying degrees of severity, but In 
otherwise good health, fifty-eight of whom had a twenty- 
four hour urinary excretion of 17-keto steroids below the 
average normal level, and twenty-seven of these with 
values below the minimal normal level. It is evident that 
from such a series no definite conclusions can be drawn 
and that larger series must be carefully evaluated in 
•order to confirm what might turn out to be a significant 
laboratory finding. 

Seventeen years ago Boeck and Yater (7) reported ele- 
vated plasma carotene levels and low vitamin A levels 
In more than 8~>% of their large series of diabetics, but 
in a recent survey of 1J2 and 34 adult patients, Mosen- 
thal and Loughlin (8) failed to confirm such a finding. 
Neverthole.ss, one group (9) reports biophofometric evi- 
dence of A-deficlency in diabote.s, and in the study It 
was found that even though the plasma carotene levels 
were normal the addition of more carotene failed to give 
■a normal A content while added A gave normal bio-’-' 
photometric results. The crux of this discrepancy ap- 
pears to lie in an inability of the diabetic liver to con- 
vert, carotene to vitamin A. Another laboratory finding 
of que.stionable value is the elevated spinal fluid protein 
found in sonie cases of diabetic neuropathy by 'Rudy (iO), ' 
but ho stateii ''that this Is not con.stant. In the elderly 


diabetic the renal threshold for glucose is reported to be 
elevated (11), but this is not true in the young diabetic. 

Clinically, the state of acidosis Is ushered In slowly by 
a prodrome consisting of headache, anorexia, nausea, vom- 
iting, painful, rapid respirations, acetone odor on the 
breath, cutaneous flush, and restlessness. Kussmaul res- 
pirations, gastrointestinal symptoms, dehydration, signs of 
circulatory failure, softening of the eyeballs and stupor In- 
dicate a severe state. At this time there Is a low CO^ 
combining power of the blood, ketonemia, ketonuria (which 
may, -however, be absent in advanced stages If renal 
failure sets In), body demineralization, lowering of blood 
sodium and chloride, and a depletion of liver and muscle 
glycogen. If death should occur at this time, no specific 
organic lesions are found other than acute degenerative 
changes in cells of various parts of the central nervous 
system and cerebral capillary dilatation. 

PATHOLOGICAL PHYSIOLOGY 

The most important physiological mechanisms in 
the normal and in the diabetic are schematically rep- 
resented below ivith a pertinent discussion of their 
main features with regard to the symptoms and signs 
described for the clinical state. The possible discrep- 
ancy in transferring results obtained in vitro or in 
experimentally induced animal diabetes to the disease 
in the human must be considered throughout these 
discussions. 
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Each of the three enzymes listed above in brackets 
beside the reactions they catalyze has been isolated and 
prepared in crystalline form. The current belief is 
that insulin functions in the step one conversion of 
glucose to glucose- 6 -phosphate, by accelerating in some 
manner this reaction, or by neutralizing some normally 
present inhibiting substance (12, 13, 14). It also 
seems probable that it is at this point that the diabeto- 
genic element of anterior pituitary extract manifests 
its inhibiting action ( 12 ). 

Stetten and Klein (15) recently demonstrated by 
the use of isotopes (deuterium o.xide) that glucose 
given orally is to a large extent converted directly to 
glycogen without passing through a C 3 stage. They 
also found evidence to support the hypothesis that 
blood lactate (derived from muscle glycogen) is con- 
verted to liVer glycogen. It has been shown by the use 
of isotopic ^bon in' COjf (, 16 . 17) that the deposition 
of glycogen'in the li'vet' is' aefcompanied by fixation of-- 
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COa- In order to explain this, it is necessary to as- 
sume that part of the glucose residues in glycogen 
is formed from Ca — Cj or Ca — Cj addition products. 
There is, however, no evidence to indicate that the 
latter reaction' occurs in animal tissue. The former 
has been demonstrated in the conversion of pyruvate 
(C.a) -}- COa to o.xaloacetate, with this compound being 
in turn converted to phosphopyruvate and assuming 
a place in the metabolic cycle. 

Other enzyme systems functioning in the rever- 
sible conversion of glucose- 6 -phosphate to 2 -phospho- 
pyruvate have been identified, and some of them 
isolated and prepared in crystalline form. These en- 
zymes include phosphohexo.se i.somerasc flS), phos- 
phohexokinase (19), aldose (20), isomerase (21), 
phosphoglyceraldchydc dehydrogenase ( 22 ), phospho- 
glyccvomutasc (23), and enolase (24), and these 
come into function in the order listed. For the break- 
down of the encrgj’-rich 2 'phosphopyruvatc to pyru- 
vate, ADP or AA, as well as magnesium or potassium 
ions, are required. This reaction was until recently 
considered to be irreversible, but two groups of in- 
vestigators (25, 26) have shoivn that it is reversible 
if the necessary constituents are present. Lactic de- 
hydrogenase, an enzyme requiring the presence of 
DPN, has also been identified (27), and serves to 
govern the equilibrium between pyruvate and lactate. 
Adenosinetriphosphatasc, the enzyme which prepares 
ATP for its transfer of PO 4 to glucose, fructose or 
creatine, has never been successfully separated from 
myosin, the protein in muscle responsible for its elas- 
tic and contractile properties. This close relationship 
(or identity) appears to be of considerable physio- 
logical importance. 

The tricarboxylic acid cj’cle (28, 29) is the subject 
of a great deal of present day experimentation, and 
may assume a significance far beyond its function in 
carbohydrate breakdown. The possibility of amino 
acids and fatty acids being transformed into members 
of this cj'clc will be discussed, and it appears that this 
may turn out to be the final common pathway for 
carbohydrate, protein and fat metabolism, as well as 
a locus for interconversions between the three food- 
stuffs. 

Englehardt and Barebash (30) were among the 
first to advance another possible pathway for carbo- 
hydrate metabolism, the “liexose monophosphate 
shunt.” This consists in the direct oxidation of 
glucose- 6 -phospbate to phosphogluconic acid by 
means of the enzyme hexomonophosphatc dehydro- 
genase. Warburg and co-workers (31) have demon- 
strated that this can occur in animal tissue. It is 
believed that the blocking of anaerobic glycolysis (i.e., 
glucose- 6 -phosphate through pyruvate) by redox dyes 
or by oxygen is due to the sensitivity of phospho- 
hexokinase (fructose- 6 -phosphate to fructose diphos- 
phate), The significance of this reaction in the nor- 
mal human and in diabetics is not clear as yet. 

It has also been suggested (32) that in a liver 
damaged by toxins the normal barriers or environ- 
mental substance inhibiting amylase activity are dis- 
turbed and breakdown of glycogen to glucose by way 
of dextrin and maltose may occur. Insulin has nq 


place in this breakdown, and this may help to explain 
certain cases of diabetes with liver disease which are 
resistant to insulin therapy, 

-MIz -K-’j-COz 
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Fig. 1 — ' Only definitely proven arnlno acid conversions 
to carbohydrat* (33). 

A recent survey of the literature by Soskin (33) 
shows that there arc actually only six amino acid.s 
whicli have been investigated thoroughly, i.e., by or- 
gan perfusion or in vitro c.xperiments, regarding tlieir 
conversion to carbohydrate, although many others have 
been implied to have a role through indirect evidence, 
■Three of the six, namely alanine (.34, 35), aspartic 
acid (36), and glutamic acid (37), will yield carbo- 
hydrate in definite proportions. Leucine, phenylalanine 
and tyrosine have also been shown to be convertible 
to their corresponding keto acids (38, 39), and it 
appears probable that these substances can in turn be 
converted to carbohydrate by entering into the tri- 
carboxylic acid cycle. Green and co-workers (4)) 
have prepared an 1 -amino oxidase from rat liver 
and kidney which catalyzes the oxidative deamination 
of several naturally occurring amino acids to corres- 
ponding keto ,acids. It should be pointed out here that 
about 45(^ of the casein molecule is composed of 
amino acids wfiicb nia\' yield the keto acids common 
to carboh.vdrntc metabolism. 

This problem of gluconcogenosis from protein is of 
basic importance not only in nutritional work but also 
in the understanding of the nature of abnormal rneta- 
bo'ic changes in diabetes mellitus. It appears that the 
inability of tlic diabetic organism to utilize carbohydrate 
at a normal rate is uncli.spufabie, but that there is evi- 
dence also of possible gluconeogencsis from protein 
which further disturbs the already unbalanced system. 

GLUCOXEOGENESIS FROM FAT 

The question of whether gluconeogencsis can occur 
from fat has remained unsolved for many years. The 
conclusions of Stadie (41) in 1942, after extensive 
experimentation, were that it can not occur. His find- 
in:ts have been confirmed by the recent work of 
Buchanan and co-workers (42) who, although they 
did demonstrate that acetate can enter the tricarboxylic 
acid cycle, feel that their experiments with isotopic 
carbon do not support the view that extra carbohy- 
drate is formed during the metabolism of fatty acid. 
These men are strongly contested by Soskin who cites 
the work of Weil-Malherbe (43), Hastings et al. (44), 
and Rittenberg and Bloch (45), who demonstraced 
the incorporation of fattv acid carbon in liver gly- 
cogen and in amino acids. However, it should be 
noted that the isotopic carbons of the fatty acids were 
all in the carbox)'! group, and the interchange of this 
carbon in metabolic processes probably represents 
simple redistribution and in this sense all three food- 
stuffs are interconvertible. There has not, however. 
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been any definite demonstration of fat yielding car- 
bohydrate either in the normal or diabetic. Whether 
this will be shown in the future remains a matter of 
.speculation and proposes a definite challenge to sci- 
entific investigation. 

Another interesting aspect of this problem, arose 
from the demonstration by Wieland and Rosenthal in 
1941 that aerobic formation of citric acid could occur 
from oxaloacetic acid and acetoacetic acid in kidney and 
heart tissue. Using this, mechanism Breusch (46) has 
proposed oxalacetic as becoming the meeting place 
between fat and carbohydrate oxidation, either directly 
by interchange of molecules or indirectly by competi- 
tion in the reception of — CH 2 COOH from fatty 
acids (to form citrates) or — H from sugar deriva- 
tives (to form malate). The preferential oxidation of 
carbohydrate is therefore regulated by the presence of a 
lower concentration of oxalacetic necessary for re- 
duction by “sugar hydrogen” than the higher concen- 
tration necessary for condensation with keto acids. A 
relative absence of carbohydrate oxidation (as in dia- 
betes) will therefore lead to decreased concentration of 
pyruvate and consequently oxaloacetate, and in so 
doing would allow for the accumulation of keto acids, 
i.e., diabetic ketonemia. 

In the untreated diabetic the course of abnormal 
metabolic changes are thus : 
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KETONEMIA 

a) Of the three substances grouped under the term 
“ketone, bodies,” namely, acetoacetic acid, /3-hydroxy- 
butyric acid and acetone, the second is not a ketone, 
and the third represents a breakdown of its more 
physiological precursors. It is now generally agreed 
that acetoacetic acid is the first ketone body to be 
formed. In the living animal the liver is practically the 
.sole source of ketone bodies. Their fate in the normal 
is still somewhat obscure although it is recognized that 
these substances can be readily metabolized in a var- 
iety of peripheral tissues (47, 48). However, there 
appears to be a top rate at which muscle can utilize 
them^ and when this is exceeded b}' excessive produc- 
tion in severe diabetes, ketonemia results. 

b) Carbohydrate ingested excessively does not tend 
to the development of ketogenesis. Glucose alone is 
antiketogenic, and combined with insulin is even more 
so. Glucose and insulin are not ketolytic. Their anti- 
ketogenic nature may be on the basis of both carbo- 
hydrate and fat having an affinity for the same en- 
zyme systems, with the former having an inherent 
preference, or on the basis of Breusch’s hypothesis 
(already mentioned). The chief danger on a phy.sio- 


logical basis of high carbohydrate ingestion in the dia- 
betic lies in the polyuria and body dehydration that is 
produced, and in the possible exhaustion of what nor- 
mal pancreatic tissue may remain. 

DEPLETION OF FIXED BASE 

Excess ketone bodies in the urine tend to draw 
' organic acids and sodium from the blood stream, lead- 
ing to a depletion of extracellular base. The resulting 
low base is inadequate to carry the normal amount of 
CO 2 from tissue to the lungs, so that the accumulation 
of CO 2 leads to a stimulation of the respiratory center 
with the typical “air hunger” developing. In addition, 
aceto-acetic acid is a powerful respiratory stimulant 
and may contribute to the dyspnea. Vomiting at this 
time is common and further leads to plasma electro- 
lytic balance disturbances with depletion of plasma 
chloride. Experimentally in frogs depletion of electro- 
lyte and glucose in the blood has been shown through 
electroencephalogram tracings to produce changes in 
the pattern of spontaneous activity (49), and this has 
been ascribed by Happenstall (50) to be due to 
changes of synaptic excitability. 

POLYDIPSIA 

This condition results from the excessiv’c glycosuria 
since glucose excreted in the urine tends to draw water 
along with it (a physical principle) and body dehy- 
dration results. This leads to excessive thirst on the 
part of the patient. 

MUSCULAR WEAKNESS 

It is now known that more energj' is derivable from 
a certain amount of glycogen (through pyruvate) than 
from an equivalent amount of blood sugar. It is prob- 
able, therefore, that the low levels of muscle glycogen 
in the diabetic are poorly utilized by him as a result 
of insulin deficiency and further complicates the pro- 
cedure whereby the muscle can receive the energy 
necessary for the performance of work. In human 
diabetics the psychological clement must be considered 
in this symptom. In spite of this, the appearance of 
weakness in a diabetic who has not been weak before, 
or an increase in one who has, is a characteristic and 
carh' .symptom of acid intoxication. 

URINARY GLUCOSE 

Glycosuria occurs when the quantity of glucose de- 
livered into the renal tubules in the glomerular filtrate 
exceeds the capacity of the tubules to reabsorb. The 
quantity of glucose filtered is a function of both 
glomerular filtration rate and plasma glucose level. In 
the young diabetic both the glomerular filtration rate 
and the glucose tubular readsorption capacity are within 
normal limits. Therefore the plasma concentration 
level at which glucose first appears in the urine (renal 
threshold) is the same as that in the normal individual. 
In the elderly diabetic the renal threshold is commonly 
elevated (51), not as a result of any marked alteration 
in the capacity of the tubules to rcadsorb, but because 
of the characteristic decrease in filtration rate. Only 
recently has this pathological depression been recog- 
nized and its cause determined (52). In the elderly 
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diabetic deposits of dense hyaline material are com- 
monly found within the glomeruli between the capil- 
lary loops. All or most of the glomeruli are involved 
in some degree, and a few to the extent of almost com- 
plete obliteration. This condition, termed intercapillary 
glomerularsclerosis, increases in age with diabetics. It 
is occasionally seen in senile non-diabetics. 

DIABETIC RETINOPATHY 

This condition is a complication of prolonged dia- 
betes and once it appears is not affected by the institu- 
tion of insulin therapy. The changes are usually bi- 
lateral though not necessarily of the same degree in 
both eyes, and are characterized by small round deep- 
seated retinal hemorrhages and discrete white deposits 
in the retina which later become yellow and glazed. 
The number and arrangement of such lesions varies 
from a few of each scattered throughout the central 
areas to rather large masses of deposits which tend 
to involve the macular area. These changes do not 
depend upon cither arteriosclerosis or hypertension 
though such conditions may be present in any one pa- 
tient. 

The pathophysiology of such changes is not as yet 
certain. However there is definite evidence (54) that 
certain processes are responsible. These include throm- 
bosis of the retinal veins and capillaries. If the arterial 
limb of the capillary loop is occluded distal necrosis 
may occur. This may be the mechanism of the pro- 
duction of the above described white deposits. Ex- 
perimental work is now being carried out in several 
institutions regarding the role of increased capillary 
fragility in the production of retinal hemorrhages. 
Gifford (55) summarized the evidence in favor of capil- 
lary fragility being responsible and though this is 
rather convincing no explanation is offered as to 
what causes the increased fragility of these vessels. 

A less common but important complication is termed 
retinitis proliferans, which nearly always leads to com- 
plete blindness. In this condition large pre-retinal 
hemorrhage into the vitreous occurs. This is followed 
by the growth of new vessels into the veils of con- 
nective tissue left by incomplete absorption of such 
hemorrhage. 

Clinically, diabetic retinopathy progresses slowly \yith 
long stationary' periods. The end result, if the patient 
were to live long enough, is fibrosis and contracture 
of the retina wth its subsequent detachment from the 
underlying choroid, producing complete blindness. In 
view of this the problem of diabetes in children be- 
comes more acute to those who assume the responsi- 
bility for the treatment of such patients. 

OTHER EYE MANIFESTATIONS 

Among the most common eye signs produced by 
diabetes are changes in refraction especially in^ the 
older age groups. These are characterized by either 
sudden decrease in visual acuity or by repeated smaller 
changes in vision over comparatively short periods of 
time which necessitate unusually frequent refraction 
and cliange of glasses. The mechanism for such pheno- 
mena is understood and consists in changes in sugar 
concentration of the aqueous fluid of the anterior- eye 
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which IS in direct equilibrium with the circulating 
blood sugar. Such elevations or depressions of sugar 
content correspondingly change the refractive index 
of this fluid medium. 

True diabetic subcapsular cataract, which is pathog- 
nomonic of diabetes mellitus, is relatively uncommon. 
The.se tend to be bilateral and occur preferentially in 
young individuals, running a more rapid course than 
the ordinary' senile cataract. The pathophysiology' is 
only partially understood but appears to lie in faulty 
metabolism of the actively growing lens tissue in the 
sulxrapsular lens area. No such characteristic changes 
occur in the more inert nuclear tissue. 

The debated problem as to whether there is a 
greater incidence of the ordinary senile cataract in 
diabetes is as yet unsolved and discussion of such is 
bevond the scope of this paper. 

DIABETIC NEUROP.\THY 

An interesting suggestion in this connection comes 
from the work of Mann and Quastel (53) who 
showed that pyruvate catabolism was neces'sary for 
the synthesis of acetlycholine in brain tissue. It ap- 
pears that reactions involved in the oxidation of py- 
ruvate arc utilized to form the ATP involved directly 
in the synthesis of acetylcholine. In addition, there 
is evidence that pyruvate is a primary source of 
acetyl groups for the acetylation of choline. Since the 
role of acetylcholine in neuro-muscular physiology' is 
such an important one, the possibility of explaining 
diabetic neuropathy' on the basis of the above findings 
should be considered and investigated further in 
spite of the fact that there is no direct evidence to 
assume such to be the case. 

In the e.xperience of Rundles (5) with 125 cases 
of diabetic neurojiathy, no vitamin deficiencies were 
noted, and the use of these substances therapeutically 
was without effect. He further states that he has never 
seen any clinical improvement by any treatment re- 
gime in the absence of effective diabetic control. It 
seems that the signs and symptoms are primarily re- 
versible and only later progress to irreversibility when 
the patient is not controlled over a sufficient period 
of time. 

The pathological features in cases of disturbed sen- 
sory function are described by Woftman and Wilder 
(56) as being predominantly due to a vascular lesion 
of peripheral nerves with patchy areas of degeneration, 
more marked in the distal part of the peripheral nen'cs, 
together with an obliterating arteriosclerosis of the 
nutrient vessels. It would seem that this ischemia 
working in the face of disordered diabetic metabolism 
are sufficient to explain the sensory' and motor phe- 
nomena. 

ROLE OF THE PITUITARY 

It has been shown that in cases of pituitary dys- 
function glycosuria and true diabetes have an unusually 
high incidence. It was the work of Houssay that 
demonstrated conclusively that in previously hypo- 
physectomized animals the diabetes produced by re- 
moTOl of the pancreas was extremely mild (57, 58). 
The injection of anterior pituitary extracts caused a 
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return of the usual diabetic state. It has also been 
found that permanent diabetes can be induced by the 
injection of anterior pituitary extract over a con- 
siderable period of time (59, 60, 61, 62, 63). From 
the experiments of Keller et al. (64) it is concluded 
that the pars tubcralis is probably the crucial 
tissue concerned with the elaboration of the hormone 
involved in these effects. It is of interest to note tliat 
the same extract used to produce pituitary dia- 
betes in animals was injected into two patients who 
had pancreatic islet cell adenomas (65), but instead 
of producing the expected alleviating effects, further 
lowered the blood sugar levels. After treatment for 
twenty days the injections were discontinued and the 
blood levels rose to, or slightly above, pretreatment 
values. It is difficult to interpret this, but the authors 
(65) believe it to be an expression of the presence of 
an insulinotropic substance which manifested itself in 
an already hyperfunctioning gland. 

In attenrpting to localize the action of APE in 
producing experimental diabetes, the premise has been 
advanced that the site of inliibition is in the conversion 
of glucose to glucose-6-phosphate, either directly on 
the reaction or indirectly by inhibiting the action of 
hexokinase. There does not seem to be any direct evi- 
dence of action of APE on the pancreas per se (66). 
Apparently there is a definite antagonism between in- 
sulin and APE for the effects of the latter are abol- 
ished by the presence of adequate amounts of insulin 
both in vivo and in vitro. 

THE ADRENAL GLANDS ■ 

The influence of these glands on carbohydrate me- 
tabolism was thought for a long time to be due solely 
to the secretion of the medulla, hut today the concept 
is changing and the cortex is assuming a far more 
important role. In fact, the work of Vogt (67) 
.showed tlrat cpinephrin given in physiological doses 
-caused an immediate and long lasting output of corti- 
cal hormones. In view of this, it seems possible tha-t 
the decreased blood sugar utilization after cpinephrin 
injection may be due entirely to increased .steroid sc- 
'cretion. 

The chief problem now in understanding the mode 
of action of the cortical hormones lies in discovering 
whether they tend to decrease peripheral utilization 
of carbohydrate of whether they function only to 
stimulate gluconeogcnesis, as Soskin professes. It is 
his belief that the latter occurs through increase*! 
■mobilization and catabolism of both protein and fat, 
though he is well contested in this assertion. Recent 
■reports by Doetsch (68) and by Montigcl (69) are 
indicative of decreased glycogen phosphor 3 'lation in 
tissues of adrenalectomized rats, which was brought 
back to normal by administration of cortical hormone. 
Similar!}-. Olsen found that simultaneous ad- 
ministration of corticosterone and 17-hydroxycorti- 
•costeronc was ineffectual. It is apparent that there is 
a wide discrepancy between the conclusions drawn by 
t’ e latter three authors and those expressed by Soskin. 
The complete answer is not available at this time, and 
•certainly offers a perplexing problem to the investigator. 


THE THYROID GLAND 

Houssay (70) has presented data of interest on the 
relationship of thyroid activity to diabetes. He found, 
as others have, that thyroidectomy does not appre- 
ciably alleviate pancreatic diabetes in dogs, nor does the 
administration of thyroid hormone to normal dogs or 
rats produce dial)etes. However, partially depancre- 
atized dogs that were not actually diabetic, were quite 
sensitive to thyroid hormone, for treatment with it 
would produce a temporary o.- permanent type of 
diabetes. Also the diabetes of completely depancre- 
atized dogs was made more severe by giving thyroid. 
It would appear that hyperthyroidism would lead to 
an increased need for insulin, and this may conse- 
quently lead to an exhaustion of an already damaged 
pancreas. Therefore, it may be conc'uded that thyroid 
may possibly be a factor in the production of the pe.-- 
manent type of pituitary diabetes from an overstimu- 
lation of the gland by APE. 

The transference of this experimental data to the 
hitman is filled with hazards. However, there is an 
increased incidence of diabetes in individuals suffering 
from hyperthyroidism, and it may be that the thyroid is 
the precipitating agent in a predisposed individual. 

THE SEX HORMONES 

.Administration of sex hormones in large doses is 
known to exert a suppressive action upon the gonado- 
trophic hormone of the anterior pituitary, and possibly 
upon the diabetogenic element (61. 70, 71, 72, 73), 
though the latter action is at present little understood. 
Evidence has been presented to show that diabetes 
which has its onset related in some way to the meno- 
pause, is favorably affected by estrogens in sufficiently 
large doses (72, 74). This finding was not found 
to be true in patients ivhose diabetes had no relation 
to the menopause. Young (74) was unable to dem- 
onstrate any beneficial effects from estrogen treatment 
in pituitary diabetes in laboratory animals. 

INFLUENCE OF THE LIVER 

Abnormal glucose-tolerance curves have been dem- 
onstrated in patients suffering from acute infectious 
diseases. Soskin and co-workers (75) have ascribed 
this change as being due to a toxic effect on the liver, 
interfering with its regulatory mechanisms in carbo- 
hydrate metabolism. There is also direct in vitro evi- 
dence of the influence of toxins on this regulatory 
mechanism (76). In cases of adv'anced liver disease 
the abnormal curve appears along with other signs of 
grossly abnormal liver function. 

The progressive effects, demonstrated on liver slices 
by Holmes (76) and arranged in order of sequence, 
are described as being first, an increased rate of 
glycogcnolysis, and second, a decreased ability to con- 
vert the three-carbon compounds into glucose (more 
or less complete inability to form liver glycogen). 

Of possible clinical value in differentiating the effect.s 
of hepatic from endocrine dysfunction as a basis for 
an abnormal tolerance curve, are the experiments of 
Soskin (77). His results indicate that by using a 
.standardized intravenous procedure for the glucose- 
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tolerance test, a normal, hepatic and endocrine curve 
can be identified by the downward slope of the curve 
and by the time that it takes to return to the prein- 
jection level. It is apparent that a larger scries from 
other clinics must confirm this finding before it can 
be definitely accepted. 
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proteins. Possibility that alloxan, or some similar substance 
arising from a disordered nucleoprotein metabolism, may 
have some bearing on the etiology of diabetes has been 
advanced (78). 

At pre-scr.t the place of alloxan In the pathophysiology 
of (llahetos cannot be stated with any degree of certainty. 
It has been demonstrated that tills substance will definitely 
destroy the beta cells of the Islets of Langerhans. and 
doslln feels that this fact la of great Importance In the 
eventual explanation of diabetes. His opinion Is strongly 
contended by Duff (60), who profe.sscs the belief that It 
Is most Improbable that alloxan plays any role In the 
etiology of human diabetes. 

Nevcrlhele.ss, there are rosemhlancos between experi- 
mental diabetes produced over a period of wceRs by small 
doses of alloxan and that produced by partial pancrea- 
tectomy or by anterior pituitary extract. In tlio former a 
wide variety of changes In the beta colls. Including de- 
granulatlon and hydrophic degeneration, as well as com- 
pletely normal cells are found. However, the alpha cells 
are not affected (80, 81), and the hypothesis has been 
advanced that these cells elaborate a separate hormone 
which Increases blood sugar and yet prevents ketosis. U 
appears that the change.s produced are at first reversible 
either per se, or by compensatory hyperplasia of unaffected 
elements, and only later progress to irreversible cellular 
damage. 

Whether these pancreatic changes are due to direct 
action of alloxan Is not certain but most of the available 
evidence points to this being the case. Its mpld destruc- 
tion at the pH and temperature of tho blood (halt time 
Is about four minutes) and Us reactivity with thiol and 
oher groups explain Us almost complete disappearance 
from the blood five minutes after Intravenous injection. 
According to several Investigators, the main decomposi- 
tion products of alloxan In the blood, alloxanic and dlalurlc 
acids, are not diabetogenic. It i.s therefore to bo expected 
that damage to the islet tissue would occur In the first 
few minutes after injection, and this has been demon- 
strated (82) in dogs. Degenerative changes have also 
been described In the basophil cells of the pituitary and 
in tho adrenal cortex following largo doses of alloxan (83), 

Houssay (84) concludes from his experiments that Uio 
liver plays an Important role In alloxan diabetes: 1) In 
the primary phase direct action of alloxan on the liver 
results in Increased gluconeogenesls and subseauent hy- 
perglycemia; 2) There is a secondary hypoglycemia, not due 
to liberation of insulin, hut rather due to lack of glucose 
production by the liver; 3) The final hyperglycemia Is 
mainly due to destruction of the beta cells of the pancreas 
and becomes permanent In duration. Direct assay of the 
pancreas at this time shows greatly reduced Insulin con- 
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tent. This invc.stIgator also rioted that tho final hyper- 
glj'ccml.a Is sometimes higher In alloxanized than In de- 
pancre.ttlxed dogs. Thnroitood and Zimmerman (6u), In 
turn, found the glycosuria to more severe, and the In- 
sulin requirement to bo higher In allox.an diabete.s. but 
found, however, that these dogs tended to survive longer 
without insulin and showed less ketonuria, and did not 
develop com.i. licrnov.al of the p.ancreas at this time re- 
duced glycosuria and ■. lowered Insulin requirement, but 
when insulin was then removed (withheld), keto.sl.s and 
coma, developed rapidly. Their Implication there was that 
the alpha cells do play a role in diabetes. 

. STATUS OF PHLORID2|N» 

This chemical (a hitter glucoside, shown by von Mering 
In 1886 to produce glucosuria In animals) was used ex- 
tensively by Lu.sk and co-.workers (86), and others, as a 
tool to study carbohydrate metabolism and fathom the 
mystery of dl-ahetos. Following Its parenteral adminis- 
tration there follmvs a continuou.s excretion of sugar in 
the urine, without preceding hyperglycemia. 

There have been several theorle.s alvanced for its mecli- 
anlfim of action but none have proven entirely satl-sfactoiy. 
At first this phenomon.a wa.s thought to be due to toxic 
cffe-cls on the kidney, thereby lowering the renal thre.sholJ. 
Recent work by Kngelh.anlt and Lyubimova (87) indicates 
that phloridzln has a primary function of Inhibiting the 
formation of ATI* during reactions which liberate the cn- 
crgj--Hch phosphate radical. I.e., It inhlblt.s the action 
of nilcnosinetripho.sphatnsc (ADP — ATP). Such a finding 
Is In harmony with the fact that glucose absorption by 
the kidney is an aerobic process and requires ATP In 
the fonmatlon of nb.sorbed hexoso phosphate. This, how- 
ever. still lle.s within the possibility stage and though It 
certainly seems logical, has not been definitely estab- 
lished OH fact. There Is no evidence In the available lller- 
aturo that phloridzln has any effect directly on the 
pancreas. 

Much noteworthy work ha.s been done in an attempt to 
c.stabllsh B “phloridzln te.st" as a reliable clinical Indi- 
cator of kidney function, but ns yet none has been com- 
plt-tely successful. 

THE PANCREATIC HORMONE 

There has been slow but steady profpress made In dis- 
covering the physlologj- of Insulin since its dl.scoverj- by 
Banting and Be.st twenty-five years ago, but there Is ns yet 
much to he learned before its role is completely under- 
stood. It Is clear that In.sulln exerts Its Influence on the 
rate of glycogen form.allon from glucose, but It Is not 
essentia] for this conversion. In this way It is similar 
to other hormonc.s In tho body. This fundamental fact 
was verified mainly through the work of Gcm'mlll (88, 
83. 90), Cruickshank (91), Levine and Soskin (92), Shorr 
et al. (93, 94), Stadle (41) and Corl (93). According 
to Hechter, Levine .and Soskin (96) insulin will further 
permit rates of carbohydrate utilization at low blood 
sugar levels which In Its absence necessitates extremely 
high levels. They are, however, contested in this belief 
by several Investigators who feel that glucose will not 
he utilized even with very high levels (97). 

Swensson, in a recent cogent review, concludes that 
Insulin brings about a reduction of the liver glycogen 
content. This applies to all dosages that have any clfect 
at all. The decrease in liver glycogen In amount and 
duration is proportional to tho dose. No Increase was 
ever noted. Tho reduction always runs parallel with a 
reduction In the blood sugar. The glycogen content In 
the rest of tho body, reckoned in percentage. Is Increased 
under the action of Insulin. If doses are large. It seems 
most probable at tho present time that these various 
physlologlc.al effects of insulin do not represent different 
and unrelated functions of the hormone, hut instead are 


* Also termed Phlorhizln. Phlorizin and Phlorrizin. For 
a recent comprehensive review of (he literature the reader 
Is referred to McKee and Hawkins, Physiological Reviews, 
25:255, 1945. 
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Indirect conBequencc.s of a single catalytic influence upon 
a basic .enzyme system. The locus of this influence has 
not been definitely established, but Corl (12) feels cer- 
tain that as a re.sult of his extensive experiments its 
action is on the stop one conversion of glucose to glucose- 
G-phosphatc, ns described previously in this paper. As 
yet it cannot be said whether this stimulating action 
Is duo to direct acceleration of the enzyme system, or an 
Inhibition-removing action of the hormone. 

In favor of the latter are results of experiments by 
Price et al. (98, 99). They produced an in vitro Inhibition 
of the hexokina.se reaction by' the addition of isoelectric 
protein fraction of anterior pituitary, -which -was greatly 
reinforced by adrenal cortex extract, and found that 
this inhibition could be removed by insulin. When no 
Inhibition was present, no effect on the hexokinasc re- 
action could be demonstrated with insulin. The conver- 
sion of glycogen to lactic acid in muscle extract was not 
Inhibited by pituitary extract. It has also been discovered 
recently that chymotrypsln inactivates insulin in vitro but 
does not prevent its hypoglycemic effect when the two 
substances are Injected simultaneously Into rabbits and 
dogs. Intravenous injection of chymotrypsln alone has no 
significant effect upon the blood sugar of these animals 
( 100 ), 

Finally, in summing up the effects of insulin’s catalytic 
power of rendering more substrate (glucose) available 
to the tissue enzyme systems in suitable form (glucose-C- 
phosphatc), it is evident from biochemical principles that 
carbohydrate is allowed to become predominant over fat 
and protein in competition for the enzymes present. Hence, 
the mechanism of the "protein-sparing" and "antiketogenic" 
effects of c.arbohydrate and insulin can be understood, 

SUMMARY 

It has been the purpose of this paper to corre’atc 
the clinical characteristics of diabetes mellitus with 
the pathophysiology’ of the disease and to summarize 
some of the chief features of e.xperimental diabetes 
us cited in the literature up to December, 1946. It 
is apparent that a great amount of material con- 
cerning the fundamental processes at fault has accu- 
mulated, but also that as yet much remains to be dis- 
covered before the disease entity will be completely 
understood. 

One of the greatest difficulties at the present time 
lies in the interpretation of animal experimentation 
and the relation of experimental. diabetes to the human 
form of the disease. Certain conclusions can, however, 
be drawn from the data presented: 
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1) It is no longer possible to think of the metab- 
olism of the three basic foodstuffs — protein, fat 
and carbohydrate, in separate terms, for the mech- 
anisms of all three are closely interrelated and have 
an influence upon one another. 

2) It appears that the defect in diabetes is not 
localized in one organ, i.e., the pancreas, but instead 
may lie in, or be profoundly influenced by, inherent 
dysfunction of other organs, the pituitary, thyroid, 
adrenal cortex or liver. Nevertheless, it must be 
emphasized that none of these considerations mini- 
mize the importance of insulin as the therapeutic 
agent. 

3) The role of heredity in this disease entity is of 
great importance, not only as an etiological considera- 
tion, but also as a strong weapon in 'preventive as- 
pects. 

4) The role of some diabetogenic chemical now 
seems a possibility. It is apparent, however, that 
further studies must be made with slowly-produced 
alloxan diabetes before any conclusions relerant to 
human diabetes can be drawn. The search must he 
continued witli similar compounds to see if perhaps 
there may be some chemical substance that is re- 
sponsible. It is of interest also that so far no agent 
has been discovered which will produce diabetes with- 
out definitely injuring the insulin producing cells. 
Perhaps some factor will be found which produces the 
condition of clinical diabetes without acting by way 
of such cellular impainnent. If such an agent were 
acti\'e in humans it might be possible to counteract 
it in such an early stage that no permanent damage 
to the pancreas would be produced . 

5) One of the most feared complications of dia- 
betes and one that, once it appears, is little influenced 
by insulin therapy, is diabetic retinopathy. The inci- 
dence of such a complication appears to be on the 
increase and the pathological mechanisms at work 
deserve the cooperative study of internists and oph- 
thalmologists alike. 

6) Early diagnosis, diligent following of tlie pa- 
tient by his doctor, education of the patient con- 
cerning the nature of his disease, and further re- 
search are the chief hopes of modern medicine in 
controlling this widespread disease. 
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Adrenersic Potentiation, a Pharmacodynamic Effect Associated with 

Antihistaminic Agents 

By 

FREDRICK F. YO-X'KMAX. Ph.D., M.D- 

SU.MMIT, n. j. 


S E\'ERAL NEW CO:\IPQU-\DS capable of nul- 
certain pharmacodynamic actions of hista- 
mine and allergens have been announced in recent 
years; .Antergan (1), Neoantergan (2), Benadryl (3), 
Pyrilienzamine (4), -Antistin (5), and Hetraminc (6). 
Pyribenzamine, like others (1, 2, 3), also has analeptic, 
local anesthetic and adrenergic potentiation actions 
which were initially reported last year (7). The 
present paper extends the -ctiidy of the last property. 

RESULTS 

The potentiation by Pyribenzamine of epinephrine’s 
action in the cat has been reported (8) with respect 
to salivation, retraction of the nictitating membrane 
;md elevation of blood pressure and these effects are 
illustrated in Figures 1 and 2. Potentiation of the effect 
of faradic stimulation of the feline cervical sympa- 
thetic nerves controlling salivation and retraction of 
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the nictitating membrane is also demonstrated in these 
figures and thus indicates that adrenergic and sympa- 
thetic actions of zvried SE effector mechanisms are 
potentiated by Pyribenzamine. Adrenergic potentiation 
of epinephrine's relaxing effect through SI effector 
mechanisms associated with canine intestinal muscle 
is illiis' rated in Figure 3. In canine anaphylaxis (horse 
seruml Pyribenzamine almost invariably produced a 
moderate degree of hyperten.sion (Table I), apparently 
as a result of adrenergic potentiation, and this feature 
will be presented in greater detail in a forthcoming 
paper dealing with certain vascular reactions to Pyri- 
benzamine in normal and anaphylactic experimental 
.subjects. The potentiation of epinephrine’s vascular ef- 
fects has been reported for other antihistaminics : -An- 
tergan (9), Benadrvd (10, 11). and Neoantergan (2, 
121 . 

DISCUSSION 

in manv of its actions histamine duplicates those 
cliarac^eris'tic of acetylcholine: it produces hypotension. 
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Figure 1 — 11/28/44, Cat, urethane anesthesia. Py.ribenza- 
n-iTe C.2Q0 mg. elevated the blood pressure, nullified the 
action of histamine, 10 micrograms, on salivation, lessened 
the hypotencive effect of histamine and potentiated the i 
vasopressor and salivary effects of epinephrine, 10 micro- 

grams. 


.secretion, and contraction of smooth nnusc’c. 'Actually 
there is definite evidence available substantiating the 
contention that histamine produces its effects through 
the mediation of acetylcholine (13, 14). Whereas atro- 
pine is a relatively weak antihistaminic but strong anti- 
cholinergic agent, most histamine antagonists are rather 
weakly anticholinergic but strongiy antihistaminic; 
hence, their chief designation as such in the conven- 
tional hut not entirely satisfactory system of classi- 


fying pharmacologic agents. It is therefore not difficult 
to appreciate that after inhibition of such cholinergic 
-stimu’ants as histamine or acetylcholine, as effected 
either by such antihistaminics as Benadryl or Pyri- 
benzamine, or by such an anticholinergic agent as 
atropine, the functions of the unopposed sympathetic 
nervous system come into prominence, thus influencing 
the observer to attribute to such agents "sympathetic or 
a'’r;nerg:c’’ potentiating properties. Whether this be 



1015 ^ I0-33 

12-8-44 CTF'CHORDA TYMPANIC FARADiZAI^N, 10 SEC. 
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Figure 2 — 12/8/44, Cat, urethane anesthesia. Pyribenza- 
mine, 0.010 mg. potentiated the effect of epinephrine, 10 
micrograms, on the retraction of the nictitating membrane 
and on the induction of salivation.' 
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Moure 3 — 7,/30/45, Doo. pentobftrbjtol aneslhcola, Thiry- 
Vella loop preparation. Pyrlbenzamlne, 0.050 ma. Increased 
intestinal tone and transiently potentiated the inhibitory 
eifect of epinephrine, 1 miepogram, on intestinal activity. 


rcLitive or true potent i.ition can proh.ihly be best (ic- 
termined by studies of enzymes .associated witli the 
normal breakdown of adrenergic stimulants ; this work 
is now in progress.* 

The concept that there is some cottnterbalancing re* 
lationshi]) between histamine and epinephrine is .streng- 
thened by the work of Staub (15) which indicates that 
epinephrine conversely cause-, a prominent release of 
hi.stamine in the hotly, probably as an antidote to 
many of the exaggerated actions of epinephrine. Such 
a protective mechanism is obviously lost in the pres- 
ence of .mtihistaminic agents (including adequate 
dos,agc of atropine) thus pr'rmitting an enhancement 
of adrenergic and .sympathetic responses. 

The significance of adrenergic potentiation is ob- 
vious; if epinephrine or .sympathin be spared under 
the innucncc of antihistamiriic compounds, then the 
effect of nature’s be.st phy.siologic agent for the con- 
trol of mail}' allergic symptoms is enhanced. Its pro- 
longed effect thus might be due cither to some dis- 
turb.ance of its cnzjmatic detoxification, or/and to 
the dampening by Pyribenzaminc and similar agents 
of epinephrine’s antagonist, histamine (Staub). 

SU.MMARY 

An important pharmacodynamic action of certain 
compounds known as “antihistaminic agents” is that 

• Since the completion of this manuscript we were prl- 
vllegcil to read a manuscript prepared by Dr. E. Loow and 
his co-worker.s, which deals with this subject (12). Those 
Investigators observed potentiation of epinephrine's hy- 
pertensive action in atropinized does treated with Bena- 
dryl, Pyrlbenz.amlne, and Neo.anterean. Their findlnes 
definitely established our own contention (7, .S) that nd- 
renereic potcntl.atlon is a prominent pharmacodynamic 
action of antlhlst.amlnic agents. 
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TABLE I 

Anaphylaxis - PyribBnzamlna 




Dog 4 



Dale 





1944 

Procedure 

Press. 

Pulse 

Resp. 

11-6 

Sensltlred 




12-1 

Normal 

SS 

84 

12 


Horse serum 

32 

120 

42 


3.5 mgm 

./J-g.. Pynbcnz.amlne 


12-3 

Norm.al 

100 

00 

12 


Pyrlhcnznmlnc 

112 

120 

36 


Hor.3f .serum 

131 

108 

12 

12-9 

Normal 

92 

120 

.16 


Hnr.sc terum 

2.S 

ISO 

42 


1 mgm./kg, Pyrlbenzamlne 


12-11 

Normal 

no 

ISO 

24 


Pyrlhenz.iminc 

no 

150 

12 


Hor.se serum 

44 

150 

14 


2 mgm. /kg.. Pj rlhenramlne 


12-18 

Normal 

7S 

12C 

13 


Pyrlbenzamlne 

97 

120 

42 


Horse serum 

34 

120 

IS 


3.3 mgm. /kg.. Pyribcnz.amlne 


12-30 

Normal 

SC 

120 

10 


Pyrlbenzamlne 

102 

114 

21 


Horse serum 

9C 

120 

IS 

Tabic 

1, 12/5/44, Dog, 

sensitized to 

horse serum. 

Pyri- 


benzamine, 2 to 3.5 mg., elevated blood pressure which 
was determined by arterial puncture under pentobarbital 
anesthesia. 

of .adrenergic potentiation. Ths feature has been dem- 
onstrated in reference to the adrenergic control of 
feline blood pressure, salivation and retmetion of the 
nictit.ating membrane, and of canine blood pressure and 
intestinal motility. 
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Histoplasmosis 

By 

MORRIS E. DAILEY, M.D. 

SAN FRANCISCO, CALIF. 


R ecently there has been a renais.sance 

of interest in histoplasmosis, primarily because a 
number of adults in certain areas of the United States 
seem to have passed through subclinical episodes of 
tliis disorder. Some of the details of this aspect of 
the problem, with its many epidemiologic facets, will 
be touched upon later. 

The highlights of the early development of our 
knowledge of this disease may be briefly summarized. 
In 1906, Darling (1) reported the discovery of a dis- 
ease in Panama, apparently similar to visceral leish- 
maniasis, and seemingly caused by protozoans readily 
seen in histologic sections. Not until twenty years later 
was a comparable case reported froni the continental 
United States. In 1934, de Monbrcuh (2) successfully 
cultured the organism from the blood of an infant, 
and by demonstrating the mycelial forms, clearly 
proved it to be a fungus and not a protozoan. Later he 
was able to inoculate monkeys and mice. Puppies were 
infected by feeding the mycelial form. This fact is 
obviously of clinical importance because it demon- 
strates that the mycclia may survive exposure to the 
gastric juice and that the infection may enter the 
body via the gastro-intestinal tract. By 1939, only four 
cases had been reported in the United States, but one 
year later, Meleney (3) was able to collect 32 cases, 
plus 13 not previously published. 

Histoplasmosis, as already stated, is caused by a 
fungus known as Histoplasma capsulatum. This fun- 
gus is unique in that it is the only one pathogenic for 
man which is primarily an intracellular parasite of 
the reticulo-endothelial system. The organisms may 
multiply within phagocytic cells that engulfed them. 
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In tissues this parasite appears as a round or oval 
body, 1 to 5 micron in cross section, with chromatin 
irregularly distributed at its center, and with a color- 
less, refractile capsule. Hematoxylin-eosin or, prefer- 
ably, the Giemsa stains, will demonstrate the organisnx 
The mycelial form ajipears on culture using blood- 
agar, or Sabouraud’s medium, but it may require from 
three to four weeks, at room temperature, before 
growth appears (4). 

As can he inferred, the organs most frequently in- 
voh'cd are those with abundant reticulo-endotlielial 
tissue. Thus, the lymph nodes, spleen, liver, bone mar- 
row, and the lymphoid structures of the pharynx and 
gut are common sites of a relatively chronic granulo- 
matous infection (5) and ulcerations of the skin, 
mouth, pharynx and bowel may occur. Only cartilage 
and the cortex of bone, being devoid of lymphoid tis- 
sue, invariably escape (4). 

Grossly, grey-white nodules or ulcerations may be 
seen on the surface of the involved organs. Micro- 
scopically, there is proliferation of the lymphoid tis- 
sue with pronounced cellular destruction and the or- 
ganisms may be seen within monocytic cells which have 
phagocytozed them. Around this zone of necrosis is 
granulation tissue with macrophages containing the 
parasites. This extensive parasitization of cells of the 
reticulo-endothelial system results in hepato- and splen- 
omegaly and lymphadenopathy, while the common in- 
fection of the marrow brings about the anemia and 
leukopenia characteristic of histojllasmosis. 

The symptoms of histoplasmosis obviously may be 
exceedingly varied. In general, it appears as a systemic 
febrile disease associated with weight loss, anemia, 
leukopenia, and enlargement of the liver, spleen and 
lymph nodes. Gastro-intestinal disturbances, including 
diarrhea, occur in nearly two-thirds of all cases, while 
oral lesions, which may simulate those of leukemia, 
Hodgkin’s disease, noma or carcinoma, were present in 
20 per cent of 70 reported cases (6). Pulmonary 
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spread, as verificfl hr roentgenologic examination, is 
usually cliaractcrizcti by multiple small foci, frefpiently 
sul)p!eural, liul it seems tliat the lungs are more often 
secoiuiary sites of infection rather than the portal of 
entry of the fungus (7). I'rom these remarks it 
becomes evident that there is tio “tvijiral” clinical pic- 
ture of histO()lasmnsis but that it may mimic many a 
systemic disease. Indeed, a case of endocarditis. <hie to 
Ilistoidasma aipsulatum, has been rcjmrtcd f8). 

Histoplasmosis has been obH-rved in various races, 
aj)proxim,ately equally in iKith sexes, and witltout cor- 
relation with any occupation. One-fourth of a series 
of 4^5 cases involved chihlren under the age of thirtce!i 
years. The duration of the disease varies from one to 
eight months, although a few adult.s have ajiparentlv 
resisted the infection for a few years. The outatme, 
in clinically recognized cases, is uniformly fatal (5). 

Tlic ultimate diagnosis of histojilasmosis rests ujHm 
laboratory evidence. The jsarasites m.ay IfC seen in 
thick smears within the monocvfe.s of the jR’ripheral 
blood. Puncture of the spleen or stern.al marrow may 
likewise reve.al the orgjinisms, ns nmy bioj)sy of ac- 
ccssible sites of infection. Inoculation of guinea pig' 
with blood or an attempt to cultivate the j)arasites on 
suitable media nmy prove sticcessful. 

Treatment of clinical histoj)1asmosis has been tmi- 
formly unsuccessful. Pentavaleni organic .antimony 
compounds, neoarsphenamine. potassium iorlidv. .'•nd 
radiation therapy are of no evident value. I.ikewise 
.sulfonamides, and in a few cases penicillin, have not 
altered the tiowuhill cours'c. 

The only ca.se of histopl.asrnosis on record at the 
University of California flo.spital f9; is that of a ,v 
year old laborer who was first seen by us in 1*^41. 
His .snnptoms, namely, swelling of the left side of 
the neck, had appearetl in 19.37. The swelling spr.-.ad 
gradimlly to his cervic.al, axillary and inguinal lymph 
nodes and was accompanied liy loss of weight, inter- 
mittent fever, and weakness. A lymph node was re- 
moved in 1938 for biopsy .and his illness, at that time, 
was diagnosed as Hodgkin’s disease, for which h.e 
received Roentgen ray therapy to Ifs che.st, hack and 
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inguinal regions. Finally he entered the University of 
California Mosj/u.-d in 1943 with tlic same compl.aint.s 
atui during e.xaminaiion an ulcer of the tongue was 
discovered. A scrajiing from this lesion revealed the 
jiresenre of Ilistoplasnia capsnlatnm on microscopic 
(‘.xaniination and when the previous biopsy of the 
lympii node was carefnliy checkerl, a single mononn- 
cicar cell was found, containing inclusions resembling 
the organisms seen in tlic ulcerated tongue. The pa- 
tient was tre.itcd in the hosjjital with neostam, {Kira- 
Jimino-heiizoic acid and penicillin, bin died in June 194^ 

I’cr/iaps the most intriguing feature of histop!:*.'- 
mosis is its epidemiology. There is evidence accnniu- 
Jatiiig whicJi suggests that this disease may have a 
benign form, analogous to the snbclinical infection of 
cocciVliokloniycosts .and ttibercukisis CIO). Skin test' 
with bisloplasmin. wticb is simply a sterile broth fil- 
trate of Histojilasma capsnl.atiiin. are jxisitive in a 
significant mimlier of individuals who give no history 
of evident infection. Tbe.sc investigations, pioneercrl 
by Dr. ,Amo' Christie fll i. were initiated iiecausc in 
routine mass chcst surveys many jicrsons were dis- 
covered witli tiulmonary calcifications wlio. however, 
were negative to tulicrcii'in. In certain areas, ns in 
C'aliforni.a. eoccidioidnmvco'is m.ay he the cause of 
such calcifications. However, skin tc-sting wath hislo- 
p'asmiu lias demonstrated that many rc.act positively. 
.At least in the southeastern United States, histoplas- 
mosis seems to he the priiudiial nontrherculoiis c.ausv 
of pulmonary calcificathjns. Thus, in a survey of 
3.1C5 student nurses (19), cplcification was pre.sent in 
31.1 per cent of tho.- positive to histopI.a.smiii, but 
in only 10.4 jier cent of those positive to tulierculin. 

Tiie only discuncerting point about thc'C data is 
t'-.at Iioth c.xperimentnlly .and clinically, other fungi 
appear at fiivs io produce a positive rc.action to bisto- 
p’asmin (12). However, the facts mentioned do open 
several avcnue.s of investigation .and in the imiuediatc 
years imt'b sliotild be .added to our knowledge of this 
disease. T'vis will require .a’ertue-s.s on tlie part of 
clinician', •adiologist'-. cp demio'ogi'ts and pathologists, 
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The Cell-Cleaning Therapy and the Liver Cell Gymnastics in Treatment of 

Ch ronic Hepatitis * 

By 

B. O. C. PRIBRAM, M.D., D.Sc., F.I.C.S. 

NEW YORK, NEW YORK 


T he treatment about to be discussed has 

proved highly satis factory during the last twelve 
years. It is based on the following facts and obser- 
vations. 

A dye for cholecystography fTetrajodphcnophthal- 
ein) injected intravenously disappears from the blood 
witliin .30 to 40 minutes. The gall bladder becomes 
visible by x-ray as a rule, only after 14 hours following 
the injection, reaching a maximum density of shadow 
around the sixteenth hour.. Where has the dye been 
in the meanwhile? The generally accepted answer is 
that the dye is excreted with the bile and present in 
the bladder within an hour after injection however, in 
•a dilution below x-ray visibility. The dye-containing 
bile is then concentrated in the bladder five to eight 
times until, after some 15 hours, it reaches full x-ray 
density. This process of concentration undoubtedly 
takes place and causes the x-ray density to increa.se 
hourly. However, this explanation only partially co- 
vers what actually happens, as can be proved by an- 
other simple experiment. When following dye-injec- 
tions, 20 cc. of a 50% glucose solution is injected, the 
gall bladder gives a shadow of sufficient density within 
two hours. This fact obviously challenges the cor- 
rectness of the assumption that concentration-time of 
the bile fully explains delayed x-ray visibility. 

The experiment can be amplified by injecting glu- 
cose at different intervals after the dye-injection. The 
shadow appears almost regularly one or two hours 
thereafter. That is to say, when a sudden great glu- 
cose amount is offered to the liver cell, it deans out the 
stores of other products to make space for the increase 
in its glycogen. The following observation (F. C. 
Mann) suports this thesis: When injecting a larger 
amount of glucose solution into a dog, the glycogen in 
the liver increase.s by 20%. At the same time, the bili- 
rubin level of the serum rises and bile may even ap- 
pear in the urine. That means that the pigment stores 
are thrown out of the liver cells to make place for 
the glycogen. However, hypertony of the solution is 
essential. Solutions of 10% glycogen have practically 
no effect, thus indicating that electro-osmotic condi- 
tions also play a role. 

A fundamental problem is whether the cell-cleaning 
•effect of hypertonic glucose is extended to products 
of normal nutritional metabolism as well in a man- 
ner similar to that of these hepato-trop substances 
eligible to be excreted with the bile. Many observations 
•suggest in fact that the sudden introduction of con- 
centrated glucose into the liver, induces the liver cells 

• A chapter from the book, ‘‘Hepato-BIUary Dlseoees,” by 
B. O. C. Pribram, to be printed by Charles C. Thomas, 
■Publishers, of Springfield, Illinois, In 1948. 

Submitted June 23, 1947. 


to dispose of other stores. Glycogen storing function 
is apparently one of the strongest vital functions of 
the liver cell, e.xplaining why a complete glycogen- 
deficiency is found only in cases of extreme break- 
down of the liver parenchyma. When this function is 
severe’}' damaged, no amount of glucose can resupply 
the storing place and save the patient from hepatjc coma. 

I f, ■ however, the glycogen storing function is not 
entirely lost, a supply of concentrated glucose solution 
may change the entire chemical structure of the cells, 
it is fairly well established that when fat in larger 
amounts is stored in the liver cells, glycogen is greatly 
diminished, or, to put it in another and probably more 
correct way; a diminished glycogen-supply is replaced 
by fat which, in its uselessness for cell metabolism, 
may well be termed the “weed” of the cells. Formerly 
this fatty infiltration was considered a sign of serious 
cel’-damage just short of actual death. It was thought 
to be an irreversible process. It is not. Liver-biopsy 
specimens obtained in cases of relaparotomy or by 
the punch-method have revealed that, under appropriate 
treatment, a cellular and structural recovery of the 
liver lobules may take place, fat deposits may diminish 
or even disappear, and increasing glycogen amounts 
become deposited in the cells. 

Recent e.xperiments with the so-called lipotropic 
substances — sulfamino acids (methionine), lecithin, 
Vitamin B complex and others — have similarly de- 
pleted fat deposits in the liver cells although by a dif- 
ferent mechanism. These substances act presumably by 
forming intermediary conjugated products with fats 
.so that they are brought back into the stream of active 
metabolism. The presence of labile methyl-groups in 
the substances apparently is essential to the lipotropic 
effect. Hypertonic glucose solutions, it would seem, 
work di .Terentiy, osmotic conditions playing a role 
additional to the preferential place of glycogen in the 
cells. 

An interesting case of hemosiderosis is briefly pre- 
sented in order to demonstrate the cell-cleaning effect 
on hemosiderin. 

CASE REPORT 

Mrs. M. G.. 62 years of age, gave the foIIo-wlng hlatorj'. 
As a girl she had always been anemic. Married at 24. 
Two abortions between the third and fourth months. In 
1924 she ■was on a strict diet because of pain and dis- 
comfort In the liver. In 1933 she had a nervous shock 
(private affairs) followed by all sorts of nervous troubles. 
She felt some numbness In legs and fingers, suffered with 
cramps, and her gait gradually became unsteady. She 
consulted a nerve specialist ■who established the diagnosis 
of anemia and combined sclerosis. She recelv'ed fresh 
liver, liver extract, and Iron capsules (17 gr. nine times 
dally) from 1933 to 1940 with remarkable success. Her 
nervous ailment disappeared completely. 



366 


J nr-; American [ournal ok Digestive Diseases 


Volume 1 1 
Number 11 


in iy-12, eonsidmablo enlargement of the liver 'tvaa 
noted for the first time, and she was under the care of 
several specialists. In 1944-45 she complained of Increas- 
ing enlargement of her abdomen and pain in the liver. The 
liver was found to be greatly enlarged and hard. Labor- 
atory findings at this time showed a slightly Increased 
sedimentation rate, no bile pigments and no sugar in 
the urine. 1-iver tests. Including glucose tolerance, were 
negative. 

In spile of treatment with diet and high vitamin doses, 
especially Vitamin B comple-v, the patient's health deter- 
iorated. She lost weight continuously. Her skin be- 
came very dry. Some pigmentation appeared In the face, 
abdomen, arms and legs. The liver became greatly en- 
larged. reaching almost down to the Crista pelvis. It 
was very hard and rough. No enlargement of the spleen 
could be ascertained. 


LaboratoiT findings (July 194C) — Blood: 


.Sedimentation Rate (AVestorgren Technique): 


One Hour 12 mm. (Normal 3 to 5 mm.) 

Two hours 32 mm. (Normal T to 15 mm.) 


Sugar Content; OS milligrams per 100 cc., he.. 0.098% 
(Normal fasting 80 to 100 milligrams per 100 cc.) 

Van den Bergh’s reaction: Direct, negative. Indirect, 
negative. 

Bilirubin content: 0.24 milligrams per 100 cc., l.o„ 0.48 unit 
(Normal 0.1 to 0.25 milligrams per 100 cc.) 
Cholc-sterol content: 218 milligrams per 100 cc.. l.e., 0.218% 
(Normal 150 to 100 milligrams per 100 cc.) 


Blood count; 

Hemoglobin 71% 

Red Blood Corpuscles 4,400.000 per c.mjn. 

AVhito Blood Corpuscles 10.000 per c.m.m. 

Color index 0.8 

riatelets 204,000 per c.m.m. 

Differential count: 

Polymorphs 68.0% 

Lymphocytes 24.5% 

Eosinophile.s 0.5% 

Hyalines 7.0% 

Basophiles — ■ 

Red cells: 


No apparent changes. Mean diameter — 7.1 (normal). 

Punch-biopsy specimens from the liver were examined. 
Both liver and Kupfer cells were filled with large amounts 
of hemosiderin. It was surprising that the fibrous tissue 
■was slightly. If at all. Increased. However, In some cases 
of irregular cirrhotic changes, only the softer parts may 
be aspirated with the needle. 

The pathological proce.ss t.aklng place was probably as 
follows: the patient, because of some deficiency of the 
Ii\er. had been unable to discharge and excrete the great 
amounts of iron administered to her during her treat- 
ment. Hemosiderin was hoarded in the Kupfer and liver 
cells — a process giving rise to an enormous increase of 
the size of the liver. It Is further remarkable and rather 
surpri.sing that the spleen apparently did not take an ac- 
tive part in this hoarding process. The liver remained al- 
most exclusively In the pathological foreground. It Is 
further remarkable and rather surprising that there was 
no exces.sive growth of the fibrous tissue in the sense of 
a cirrhosis. No other disturbances In meUbolisra could 
be noted. No glycosuria was ever observed and all liver 
tests remained negative. 

It was decided to find out whether the cell cleaning 
would have an effect on the hemosiderin storage. The 
daily output of iron in the urine -^vas tested to sec whether 
iron -stores could be mobilized by Injection of 50% glu- 
cose solution. The following figures were obtafned: 

Daily iron output measured in 24 hours’ uDne; 0.309 


(average 0.028 mg.) 

After injection of 50% glucose on two subsequent days; 
1.889 milUgraras 

Day after: 0.261 milligrams ' 

That is to say. the cell cleaning had the effect that 
foilo-wlng' the' injection, the iron output rose six tjmfS la 
the next 24'hours and dropped Track to below normaiom. he 
day after. This trbatment ih waj' ' of "liver cen-gjimd 


nasties," as described later, was carried out for six weeks. 
The re.snlt.s were that the liver decreased considerably in 
size, became much softer, and the patient resalned five 
pounds of her weight. The fullnc.«s of her liver .and the 
accompanying pain subsided, her appetite increased, and 
she cmpha.sized that s)io felt almost relieved from all 
her troubles. 


The fact that all sorts of metabolic products partly 
of definite hepato-to.\ic nature can be detained and 
stored for some time within the liver cells certainly 
has great practical hearing and may be a help in elu- 
cidating some rf features. Products 

of nutritional . individually do not 

agret: with a person, conveyed by the portal' blood to 
the liver and retained in the liver cell, easily may ex- 
plain allergic phenomena in the liver which are' fre- 
quently observed when our attention is alerted. An 
acute edema may develop and cause a considerable en- 
largement of the fiver. Eostnophifia may be present. 
Vidal’s test, wliich we consider in a way a test for nu- 
tritional allerp-, becomes positive. The following case 
illustrates this very well. 

CASE REPORT 

Mrs. A. S. C. H., 60 years of age, came In complaining 
of discomfort in the eplga-strium and of bloating after 
eating. This had st.artcd two d.ays earlier. She remem- 
bered that some lime before she had had exactly the 
same experience, definitely In connection with the in-tako 
of warm bread. Ten days before she had had an attack 
of (lu which made her feel ill and run down. 

Upon examination, the liver was found greatly enlarged, 
the right lobe reaching more than a hand's breadth 
below the costal arch; consistency wa.s soft. Vidal's test 
was carried out with 200 cc. milk. The white colls dropped 
from 7,700 to 6,100. 9% oosinophlle cells were present in 
an otherwise normal disposition of white cells. The uro- 
bilinogen In urine was greatly Increased and bilirubin 
w.as present. 

The treatment consisted of intravenous injection of 
10 cc. of .60% glucose solution and 10 cc. of 10% saline 
solution. AVithln 24 hours the size of the liver had con- 
siderably diminished. After 48 hours, .all clinical signs 
had disappeared and no enlargement of the liver could 
bo felt. The patient felt hungry and well. The urobilinogen 
In urine was scarcely noticeable and the eoslnophile cells 
had dropped from 9% to 5%. 

The phenomenon, as exemplified in this case, has 
been called ‘‘urticaria of the liver"'*' 1 Pribram). ‘‘Cell 
cleaning” in cases of acute liver into.xication should 
be carried out as an emergency measure, almost equal 
to a stomach lavage after poisoning. Serious damage 
to the liver may often be effectively prevented by this 
simple measure of precaution. 

The question has been raised about the incidence of 
thrombosis following injections of highly hypertonic 
solutions. The answer is that this danger is practi- 
cally non-existent, provided the injection is performed 
with correct technique. Blood has to be reaspirated 
into the syringe and paravenous leakage avoided. 
Overcautious persons may add some' heparin. 

THE PRINCIPLES OF, ^-lyER-CELI-., 
GYMNASTjCS . 

Since, the experimental work of A. Fprsgren, we 
know tliat the liver cell works in a speCj^yhv'thrh.and 

* Pribram, B. O. C.: International Cdngress, Vichy, 1937. 
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that the different mctalioHc functions are separated 
not only in time but apparenth' take place in different 
zones of the liver cell. There are even different func- 
tions ivithin one liver lobule (Geraudel-Elton). Every 
liver unit, probably every liver cell, has a certain store 
of different metabolic products, that is to say, there 
are not only carbohydrate stores in the form of gly- 
cogen but also stores of bile pigments (although nor- 
mally not in a microscopically visible form) and prob- 
ably protein stores. Foreign .substances given orally 
or intravenously are removed from the blood and 
stored within the liver cell until gradually released 
and e.xcrcted in a special rhythm. 

Forsgren and his co-workers found that between 
the two phases of assimilation and dissimilation or 
secretion, the actual size and weight of the liver under- 
goes considerable changes. At the height of the dis- 
siniilatory phases, Forsgren found the rabbit liver to 
drop from 140 gm. to 50 gm. The cells become small 
and the glycogen content m.ay drop from Idf'f/ to 
Forsgren insists uj)on the fact that an instrinsic func- 
tional rhythm c.vists independently of intake of food. 
The changes of day and night determine the rhythm 
of the activity of the liver cells. The secretion starts 
at the periphery of the lobules and spreads to the cen- 
ter, while assimilation begins at the center. During 
the assimilatory pliases not only are glycogen and 
protein stored, but water as well. Bearing in mind 
this rhythmic function, we can easily understand why 
a simple flooding of the liver cells with glucose is not 
an adequate method of improving the liver cell func- 
tion. Glycogen supply certainly fulfills the task of 
aiding the liver cells in their assimilatory jdiases. On 
the other hand, when the liver cell docs not store 
glycogen, it is rarely due to the fact that no glnco.se 
Is available for this purpose. In most cases it is be- 
cause the damaged liver cell has lost its function of 
storage, llowever, when there is no actual lack of 
glycogen and the liver cell is able to store, the glycogen 
stores are filled from the very first days and no more 
am be obtained by further flooding with glucose. 
Normallj', carbohydrate intake by mouth is quite suffi- 
cient. .Should we wish to influence the activity of the 
liver cells, we must try to strengthen these activities 
by other therapeutical methods. We cannot build up 
and strengthen a muscle by keeping it permanently in 
a state of tension, but by inducing a rhj'tliniica! 
change between tension and relaxation. This idea has 
led to the introduction of what 1 have called the liver 
•cell gymnastics. 

While with an ample supply of glucose we are in a 
position to favor and to reinforce the assimilatory 
function, we arc able, on the other hand, through the 
application of thyro.xin. to stimulate the dissimilatory 
phases, thus increasing the amplitude between assim- 
ilatory peak and dissimil.atory trough; in other words, 
increasing the work volume of the cell. If applied in 
a practical way, one could conceive that this training 
• might lead to increased functional activity of a dam- 
aged Uver cell; 

Following the above-explained conception, the cor- 
rect thing to do would be to supply glucose in con- 
formity with the iiilriiisic rhythm of the liver cells. 


Obviously this is not practicable. Moreover, our e.x- 
perience has proved this to be unnecessary so that we 
are able, through training, to foire upon the liver cell 
on extrinsic rhythm according to our choice in the 
course of our treatment. The curves obtained may 
serve as an illustration of this biologically significant 
effect. The scheme of treatment is as follows: after a 
general “cell cleaning” through intravenous injection 
of 50% glucose solutions on two days, the actual liver 
cell gymnastic starts: two days of high glucose supply, 
including eight to ten units of insulin per day, with 
the aim of stimulating the assimilatory phase of the 
liver cells, arc followed by two days of freedom from 
all carbohydrates with the injection of tlwroxin (1 
mg.) — a substance which stimulates the dissimilatory 
phases and a depletion of the glycogen stores. 

The influence of insulin on the storage of glycogen 
has been doubled in recent times. While many phy- 
sicians arc clinioilly convinced of the favorable in- 
fluence of insulin on storage function, experimental 
medicine has begun seriously to doubt this effective 
role (For.sgren, Straub, Brentano, Althousen). The 
latter, without challenging the clinical value, maintains 
that the effect of insulin-glucose administration is prob- 
ably different from that assumed up to now. 

Based on e.xperimcnts on animals it is maintained 
that any lowering of the blood sugar level, as caused 
by insu’in, initiates the depiction of glycogen stores 
in the liver (.So.skin ). The addition of insulin to glu- 
cose might, therefore, counteract the desired glucose 
storing effect. However, recent “tracer-experiments” 
(N. O. Kaplan and D. M. Greenberg) with radio- 
active phosphates have again confirmed that insulin 
produces or favors a general storage in the liver and 
muscles. Our own clinical experience has afforded 
manifold evidence of the value of insulin. 

J. A. Schindler reported dramatic and convincing 
results with the addition of insulin to glucose in a 
case of portal cirrhosis. They could not be obtained 
with glucose alone. Crandall demonstrated again that 
when hyperglycemia exists, insulin facilitates the de- 
posit of glycogen in the liver. 

Whatever the meaning of the divergent results of 
experimental physiology might be, the author cannot 
agree with the opinion that the administration of 
eight to ten units of insulin in addition to glucose is 
valueless or damaging. He has seen numerous cases 
where the benefit of insulin was not questionable and 
indeed impressive. Oral application of larger amounts 
of glucose was much better tolerated when some insulin 
was given in addition. Anorexia, nausea, and vomiting 
stopped dramatically in some instances while glucose 
alone did not change these conditions. Similar obser- 
vations were made by many observers. The divergence 
between clinical experience and experimental medicine 
can be explained. 

Pathological conditions in patients suffering from 
acute hepatitis arc extremely complicated. In many 
cases, the clue for explaining the apparently contra- 
dictory' observations lies, to the writer’s opinion, in 
the fact that the pancreas frequently is affected si- 
multaneously with the liver. Tolerance for insulin i.s 
considerably increased in many in.stances up to 120 to 
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210 tinits (Pavel et a!.). The author, based on his 
clinical ^pericnce, warmly recommends a revival of 
the insulin addition in the glucose treatment of hepatitis. 

THE PRIXCIPLES OF LIVER-CELL 
GYMNASTICS 

During the past twelve years we have systematically 
tried out the liver cell gymnastics on a number of 
patients with impaired hepatic function, especially in 
patients with hepatitis and cirrhosis. 

Forsgren maintains that the intrinsic rhythm of 
the liver cells is so strong that it can hardly be in- 
fluenced either by food intake or by the state of sleep 
and wakefulness. The course of the curves he ob- 
tained was independent of meal hours. Apparently 
sleep exerts no regular influence either because a trough 
taking place in the early evening may have begun in 
the afternoon, several hours before the animal sleeps, 
and may be followed by a rise in the latter half of the 
night during sleep. In contrast with his skeptical ob- 
seiA-ations, we believe that the influence of our rhyth- 
mic treatment on the liver cell activity has been estab- 
lished beyond any doubt. 

Bv means of continuous cun-es we have determined 
the bilirubin and blood sugar content of the blood 
serum, obtaining clear rhythmic curv'es which may- 
be considered as more or less tlie expression of liver 
cell gymnastics. 

The functional liver cell gyannastics are by no 
means confined to carbohy-drate metabolism. They in- 
fluence in an analogous way the bilirubin, cholesterol 
and urea metabolism. The glucose-insulin days rep- 
resent the assimilatory days of storage in general, 
rvhereas on the thyroxin days the cell is squeezed out, 
so to speak, and the products of metabolism are ab- 
sorbed into the blood stream. The troughs correspond 
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to the insulin days; the peaks to the depletion of gly- 
cogen, i.e, to the squeezing out of the cell on the 
thyroxin days. 

On the G-i* days wc observe a drop in the blood 
sugar and of the bilirubin values. On the thyro.xin days, 
there is a rise of the blood sugar and of the bilirubin 
values. For example, in icterus the bilirubin values 


• G-i — gluco^se-insulln. 



Figure 1 — Patient suffering with catarrhal jaundice, 
Rhythmical curve of blood sugar and bilirubin showing 
the influence of alternating GI and Thyroxin days. The 
peaks of the curve correspond to the thyroxin days and 
the troughs to the GI days. 



Figure Z — Rhythmical curves of cholesterol, blood sugar, 
urea and bil/rubin »n a patient suffering with sub-acute 
hepatitis. 
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Figure 3 This curve shows tho influence of ihc LIvor 
Cell Gymnastics on intake and output of water. Note the 
increase of output on the days following the change of 

treatment. 


descend step-!ikc until they reach tlic normal stage, 
while when we resorted to the simple insulin-glucose 
therapy, an initial sudden descent was followed by 
a very gradual, long-retarded decline. 

TECHNIQUE 

We started as already mentioned by injecting a 
hypertonic glucose solution (20 cc. of a 50% glucose 
.solution) intravenously. Then the liver cell gymnastics 
were started in the following manner: two days of 
glucose-insulin treatment were followed by two days 
of thyro.xin injections with complete omission of car- 
bohydrate from the diet. These rhythmic gymnastics 
were continued for six weeks (see curve). 

On the glucose-insulin day.s, the patient had full 
diet, rich in proteins with restrictions in fat. Onlv 
genuine fre.sh butter or olive oil was allowed. We did 
not limit our inve.stigations to the carbohydrates, but 
estimated all the main products of cellular metabolism 
in the blood. The result was that not only glucose, 
but bilirubin, cholesterol and proteinogenic substances, 
such as urea, followed a similar rhythm. All these 
products diminish in the blood on the days of cellular 
assimilation and increase under the influence of thy- 
roxin and hunger. The curve in I'igure 2 serves as an 
illustration of the rhythmic oscillations under the in- 
fluence of cell gymnastics in a patient suffering from 
acute icteric hepatitis (catarrhalic jaundice). This pa- 
tent underwent the normal glucose-insulin treatment 
without any change in the bilirubin level for five weeks. 

We have tried this method of treatment on a total 
of twenty patients suffering from sub-acute chronic 


hejjatic insufficiency, in many types of hepatitis and 
especially in cases of cirrhosis. In the latter cases 
particularly, the results could be called convincing and 
sometimes even dramatic, all the more so as the re- 
sults obtained by the usual methods of treatment have 
been very poor indeed. 

It seemed of interest to extend our research to the 
exchange of liquids ; that is to say, to general water 
metabolism in the liver. The intake and output of 
liquids has been measured and illustrated by curves. 
The curve in Figure 3 proves the interesting fact that 
diuresis increased and exceeded liquid intake, especi- 
ally on the days when a change was made from one 
phase of cell gymnastics to the other, whatever these 
phases may have been respectively. The shaded col- 
umns indicate the insulin clays and the first columns 
.show that the diuresis somewhat exceeds the fluid 
intake. Next, we change to thyroxin and from the 
very first day, the output is seen considerably to sur- 
p.ass the intake. When in the next phase we changed 
from thyroxin to insulin, the output again surpassed 
the intake in a remarkable manner. The same thing 
occurs whenever a change occurs from the insulin to 
the thyroxin phase. 

The following case furnished a good example of 
the dehydrating effect of the liver cell gymnastics and 
of the often considerable increase of diuresis, leading 
to the greater output pf liquid. The accompanying 
curve shows the way in which routine therapy led to 
a dead-end whereas the initiation of liver gymnastics 
immediately brought about dehydration and increased 
diure.si.s. 
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Figure 4_ — This curve shows the effect of the Liver Cell 
Gymnastics on the patient suffering from cirrhosis where 
dehydrating treatment, combined with calcium, diuretin, 
and salyrgan has led to a dead end. Note the increase of 
output as marked in the dark columns surpassing by far 
the intake of liquids marked in white columns. 


CASE REPORT 

Patient, Dr. St. Anamneses: Father alcohol addict. 
Patient himself is a moderate drinker, consuming "weekly 
one-half to one bottle of Moselle, occa-slonally beer, very 
seldom brandy, l^or some time past, he has had digestive 
trouble, a sensation of flatulence, .and a feeling of pressure. 
After a banquet, he had severe diarrhea, accompanied 
by melena. 

Findings: A thick-set man of medium stature. Ab- 
dominal walls rich In fat; the liver extended four finger.s’ 
breadth below the co.stal arch; margin of liver hard. Ex- 
amination of the digestive tract showed no cause for the 
hemorrhage. Accordingly it is assumed to be a hemorr- 
hage due to portal hypertension in cirrhosis. 

Urobilinogen markedly positive. 

Treatment by liver cell gymnastics from January 21 
to March 3, 1935. Excellent results. Patient was com- 
pletely relieved of his complaints. At dismissal, the liver 
hardly projected beyond the edge of the ribs. The ac- 
companying curve relating to intake and output of water 
during the gymnastics is very Instructive. The first part 
of the curve shows the effect of insulin and of injections 
of a high percentage of glucose solution only. During the 
first few days the output of liquid exceeded the intake, a 
sign of dehydration. But this effect soon subsided. At 
this stage the liver cell gymnastics %vero started. An 


enor.mous incre.ase of fluid output could be noted, con- 
tinuing until near the day of dismis.sal. The patient, a 
busy physician, reported on his condition in .several Ft- 
ters. He was feeling completely free from pain and dis- 
comfort and was able to resume his practice. 

DISCUSSION 

We have e.xpressed the opinion that the character- 
istic zig-zajr form of the metabolic blood curve pic- 
tures liver cell activity; in other words, a reduction of 
the elements of metabolism contained in the blood cor- 
responds to the assimilatory phase of cell storage whicii 
occurs on the G-i days while the increase of the meta- 
bolic products in the blood corresponds to the dis- 
similatory phase, i.e., to the squeezing out of the cell. 

It might he objected that a drop in the curve on 
the G-i days could be caused only by the fact that on 
those daj’s choleresis and diuresis increased and that, 
therefore, more products of metabolism are excreted, 
while on the thiTO.xin d.ays both choleresis and the 
diuresis are reduced. 

In order to clarify ti is point, we conducted the fol- 
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lowing experiment on a patient wlio had to undergo 
cholecystectomy. 

, After cholecystectomy, drainage of the common duct 
was carried out by introducing a rubber tube down- 
wards to the papilla. The wall of the common duct 
was stitched water-tight around the tube to avoid 
leakage. During the liver cell gymnastics (started a 
few days after the operation), an exact measurement 
was made of the intake and output of liquid, and in 
addition, of the quantities of bile eliminated through 
the tube. The elimination of bile through the tube 
proceeded very regularly, about four to five drops a 
minute, and the average daily elimination varied be- 
tween 300 and 370 cc. This experiment supplied a 
clear answer to our question,- as illustrated in the 
ciuwe in Figure 5. 

The uppermost , curve is the cholesterol curve, the 
second one the glucose curve, and the lowest, the bili- 
rubin curve. The shaded columns indicated the amount 
of bile eliminated on the G-i days, the dark columns 
show the bile elimination on the thyroxin days. It 
plainly can be seen that with the peaks of the curves 
indicating the increase of these products in the serum 
on the thyroxin days, there is a simultaneous increase 
of bile drainage. This proves that on these days the 
liver is virtually "squeezed out” and that the increase 
of products of metabolism in the blood is not caused 
by a retention and diminished cholcresis and diurc-sis. 

FOLLOW-UP RESULTS 

It was interesting to note that the improvement had 
continued when the patients were re-examined over a 
period from one to two years. The outbreak of the 
war brought the follow-up work to an end. I there- 
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fore refrain from making any statement as to how 
long improvement lasts and whether the liver cell 
gymnastics can indeed bring the process of liver des- 
truction to a certain standstill through stimulating of 
function and perhaps of regeneration. But, I do believe 
that this scheme of treatment is worth trying as it 
involves no ri.sks whatever. The scheme for liver cell 
gymnastics described above is, of course, only one 
way of influencing the rhythmical activity of the liver 
cells. We have tried other ways, and many more may 
yet be found. We have substituted thyroxin by ex- 
tracts of adrenal cortex. We have exercised another 
• rhythm by a scheme of two days of full diet alter- 
nating with two days of complete fasting, continued 
for si.x weeks! Injections of hypertonic solutions were 
fo’lowcd b}' injections of distilled water. The influence 
of all these rhythmic schemes on the metabolism is 
remarkable indeed, and I believe the conception merits 
further clinical investigation. 

SUMMARY ■ 

It is demonstrable that the intravenous injection of 
the 50% glucose solution has a “cell cleaning” effect 
by helping the liver cell to discharge all sorts of 
hoarded products including fat, iron pigment, and 
bile pigment, etc. The metabolic functions of the liver 
cell take ])!acc in an intrinsic rhythm separated in 
time and space for the different products. 

By alternating stimulation of the assimilatory and 
dissimilatory functions, we are able to force upon the 
liver cell an extrinsic rhythm in enlarging the rhythmic 
work-volume of the liver cell in a sort of "cell gym- 
nastic” to improve the functional vitality of liver 
cel's and to obtain therapeutical results in cases of 
chronic hepatitis. 
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Ileo-Colic Fistula due to^^Cancer of the Descending Colon. Operative Results 

By 

ALEXANDER STRELTNGER, 

M.D., M.Sc., F.A.C.S. 

Elizabeth, N. J. 


T3 RESENT KNOWLEDGE indicates that surgery 
and radiation are not the ultimate answer to malig- 
nant disease. liowever, their usefulness at present is 
paramount. Due to better bio-chemical knowledge of 
the body, to the use of blood, blood substitutes, miner- 
als, amino-acids,, oxygen and suprarenal cortex and to 
improved anesthesia technics, surgical procedures of 
considerably large extent became possible. These in 
turn permit to advance the limits of operability. Dr. 
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-Alc.xander Brunschwig published a volume describing 
100 cases of malignant disease, all of which would have 
been considered inoperable ten or fifteen years ago, 

now all treated surgically, and obtaining considerable 
palliation, in few cases cure. 

This is a report about a patient who had a cancer 
of the descending colon, perforating into the ileum,, 
with extension into the mesocolic glands and to the 
abdominal wall, and who obtained palliation by ex- 
tensive surgery. • 
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Fi’ouro 1 — Barium enemn showing the lleo-colic fistol* 
due to a carcinoma of the descending coion* 

C.ASI'* REPORT 

This luifont uas rof.-rTort by Hr. Crmnl niiil «nn UrA 
seen by nic on Hit 2:. !54fi Plir unt n >«';ir oW wo- 
man, marrlPcI. Her co.iipl-ilnt uni, th.ai for clRtil month* 
sill) had Muorr nhdomlnil rraniji* In Ow lipppr abdomen, 
and shn lost conilJeratile welclil, HHiory oltierulse wn* 
non*contrlbulory. I’hyrienl ••xamln itlon iII«cIom-(I an nn*- 
inte and toxic looking pit lent, wlio bad oli\lou‘'Iv Io«t muc)i 
welRhU There wan a tumor of hard eonslslcncy. about 
the size of .a small grapefruit, on the Jovel of the umbIHco* 
In the left h.Ut of the abdomen, and It was not mot able, 
Otherttlae iihysle.al i”tamlnatlnn «a« Irreletunt. The x-ray 
filma of a birliim cnem i taken by Dr. Oerard. dIecIo«fd 
that a 10 cm lemrlh of the de"cendInK colon tin* IrrcKUlar, 
fuzz}- cdRcs. with considerable n-arronlnK of the lumen 
on the hljthest S cm. length of the abnorncil appenrlnjc 
botvel. The eepUalad loop of norm.al bowel lost Its nor- 
mal contours .'tbriiplly at its iunctlon with tlie abnorrn.al 
loop, the lumen narrowed acutely; at tlie Junction of llio 
abnormal loop wltb the normal caudad bmp the trati- 
altlon to normal was more ftradunl. At the middle of 
the abnormal loop there teas an Irrettul.nr 1 to 2 nim. 
wide. 2 cm. lonft radlo-opartue strip visible Jiittlnc out 
from the medial edse of this loop towards the mldllne 
of the body. l>aboratorj- d.tla; Drlnc; non-es'ontlal. 
Blood count. TIRC, 2.0(10.000, llemoRlobln. 10 1 crams. 
"WBC. 7.000. Ulfrerenll.al, not essential. Brothrombln time, 
80% ot normal. Total serum prntAn. 7.8 cr. Albumin, IS 
cn. Riobulln, 2.S cr. 

The patient w’.n.s admitted to the St. Illlr.'ibeth Hospital 
in Elizabeth. N. .1. On Dee. ,70. lOlG, a Inparotoiny tva-s 
dono by Incision In the rJcht upper cjuadr.nnt. The ab- 
domen was explored manually. The tumor «ns found to 
be an intecml part of the descendlnc colon: it was ad- 
herent to the inner surface of the anterior abdominal w.aU; 
several Infiltrated elands were fell In the mesocolon. 
There were no palpable mctaslases In the pelvis, In the 
liver, or In the spleen. A Vcvlne-typc coloAomy wa.s done 
In the right upper uundrant. Uneventful recovery fol- 
lowed. The patient was soon discharged with a function- 
ing colostomy to be ro-admlttod later for possible resec- 
tion. The patient experienced relief ot the abdominal 
cramps; but her general appearance did not Improve. 
She also mentioned that .small amounts of focal matter 
were passed by rectum. This continued up to her ro- 
fldmlttance to the same hospital. 

On Jan. 31, 1947. she was re-explored by a left para- 



Figure 2 — After evseuAtion. 


nt-diin Imi-loii Th. iminml findings of th( nr*t oper- 
ation ucri' tonllrmi’.I hut In iiddltlon to them. It was 
found tint .1 loop of llmru 1“ (Ipinlj att.iche.l to the tumor. 
Th< lo-dl ext. nsloMs, -ind the Infillrati-l nu “oeolh gland*. 
Indicatid tint permanen! tore i/in hardly he hoped for, 
no m,iti«r whit kind of procedu.-c Is done. If any at .all 
But It reinie.l Ingiral ii> attempt n block re«eellon of all 
the structure* lislbly and jiilpaldy involved bj malignant 
disease This w.is carried out In the following manner 
fieglnning .at the l.^ft pjr.imeilian lnel*lon. the juTltoneum 
and the tr.iiist ■ I -«■ alKlomInnI mu*ei,* were transversely 
Incl*. d above and lielo.v the attachment of the tumor to 
the aiitfrior abdominal wall A flap lonsistlng of the 
ptrltoneum and the trin“verse ahdomln.al muscie was 
peeled off, Ilmlleil In the mentioned lne|*lons and th* 
laparotomv wound, and cut n\v!i> from the abdominal 
wall latirjl from tin tumor nttaehment The tumor vva.s 
thus freed from the ahdomlnal wall Thru the transverse 
Colon vv.i* bisected hetvvien tl.itnps Just proximal to the 
Ueiial Ilexure. and the sigmoid likewise at Its middle 
Uroin the [mints of sretlon, the <oloti between thise point*, 
and the eorresponding mesocolon, were now mobilized 
and fried by re"ectlon of the mesocolon and llgalion of 
the left Oldie vessels The structures involved by tumor 
were now only att.acbid to an ile.al loop. Well above 
and below the nlt.aehment the Ileum vv.a“ bisected between 
chimps III pejtlng the corresponding mesolleuni eomplctcd 
the blii'-l resection of all tumor-bearing area The oper- 
ation was eompleled by an end-to-end lleo-lloostomj. and by 
blind closure of the transverse colon and of the sigmoid 
This latter wn* necessary. bec.auso the gap was too ex- 
tensive tor anastomosis The abdominal w.all w.n,s dosed 
by overlapping the distal Hycr of muscles over the proxi- 
mal layer. The rerected specimen consisted of the struc- 
tures meiitloni.d Tne tumor was a fungniing e.areinoma. 
H was broken down to barge extent .and It caused per- 
foration ot the colon Into the Ileum. The Irregular nar- 
row strip projecting medl.alvvards found on the radio- 
grams olivloHslV corresponded to this communication be- 
tween the lumlnn. The fl“tula accounted for the continued 
passage of Bmnll amounts of fecal material In presence 
ot the colostomy. The microscopical diagnosis was: 
ndrnoe.arcinoma grade II: Infiltrating and perforating ad- 
jacent ileum; having the morphology of carcinoid. 

For a few days after this operation the patient was 
criUc.ally 111; wUh the use of the supportive measures 
mentioned In the introduction she r.allled. She left the 
hospital two weeks postoperatively. She gained consi- 
derable weight, her strength improved, the toxic ap- 
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poaranco abated, and her blood count returned to normal. 
Though It was particularly stressed to the husband ot 
the patient, that ultimate progno.sis Is bad, ho was Im- 
pressed by the Improvement in the patient's appearance. 
He repeatedly requested that the patient shall bo sub- 
jected to an operation for the purpose of rc-establlshlnB 
her Intestinal continuity, l.e., passage towards and through 
the rectum and closure of the colostomy. The patient, 
not knowing that she had cancer, insisted on It too. It 
was planned to use the procedure published by Harvey 
..Stone: to Isolate a suitable length of ileum, leaving lt.s 
blood .supply undi.sturbod; to splice this Into the blind 
ends of the transverse and of the sigmoid colon by ana.s- 
tomoses and to connect the loose ileal ends by anaslo- 
moshs. On April 21, 13‘17, a laparotomy was done. Ex- 
tensive retroperitoneal metastases wore found, and the 
planned procedure ab.andoned. 

The patient left the hospital on the eleventh post- 
operative day with ,a well functioning colostomy. Even 
though she already h.as exten.slve recurrence, her general 



Figure 5 — Detail findings at the resection. A: Limits of 
‘the resection of the inner layer of the abdominal wall. 
B: Size of primary tumor. C: The shaded area indicates 
the adherence to the abdominal wall. D: Infiltrated meso- 
colic glands. E: Extent of resection. 
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Figure 4 — Findings at exploration. The shaded area Indi- 
cates the adherence of the tumor to the parietal peritoneum. 

condition is much better both subjectively and objectively 
than before the resection. The improvement is impressive. 
In view of such degree of palliation the operative pro- 
cedures seem to he .adequately justified. 

SUMMARY 

A case of a fistula of the ileum and of the descending 
colon is reported. The presence of perforation of the 
colon was suggested by the radiological findings, 
though the diagnosis of ileo-colic fistula was not made 
hy these means. This diagnosis was made and its 
cause identified only at operation. It was a cancer 
of the de.sccnding colon e,\tending into the ileum and 
into the abdominal wall, and causing metastases into 
tbc mcsocolic glands. An e.xtcnsive block-resection en- 
compassing all structures involved by the process was 
carried out with marked temporary improvement of 
the jiaticnt.' 
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Ulcerative Colitis 

'T'HE recent editorial by Beruimort S. 

Cornell on t'le psychogenic factor in ulcerative 
colitis is exceedingly interesting. I have had long clin- 
ical e.xperience with this disease; niy first article ap- 
jicared in the Annals of Internal Medicine in 1927. I 
quoted Eargen's and Logan’s jiapcr on the Etiology 
of Chronic Ulcerative Colitis, published in 1923. Tlicy 
found a Gram positive, lancet shaped dijilococcus 
which formed colonies in the suhimicosa, causing the 
frequent recurrences of the disease. The culture of 
the diplococcus is difficult ; it grows readily in brain 
broth culture, but its isolation from other bacteria re- 
quires bacteriologic skill and patience. 

The early acute cases are limited to the rectum and 
pelvic colon. L. A. Buie of the Mayo Clinic gave the 
first accurate description of the edematous hemorr- 
hagic membrane, followed by various gradations of 
ulcers, as visualized by the sigmoidoscope. This early 
form occurs more frequently in young adult females 
who have undergone some sudden [isychological stress. 
The treatment consists in the mineral oil nightly re- 
tention enema and the Bargen vaccine. The mineral 
oil quickly reaches the cecum, is not a culture medium, 
discourages the growth of all bacteria, and is easily 
retained. The “Cure” results in from three to six 
weeks’ time; the diet is bland and of high vitamin 
content. The acute fulmiiwtiug form involving the 
entire colon is attended with very high mortality, us- 


ually terminating in perforation and acute peritonitii,. 
This type occurs very rarely. 

The diagnosis of the chronic type is made by the 
barium enema, the haustration disappears, the colon is 
shortened, and the feces contain much mucus, blood, 
and large variety of bacteria. The pathologists have 
described “a colonic ua'l very thick, with loss of elas- 
ticity and the mucosa practically absent replaced bv 
a fibrobemorrhagic exudate” (Dr. George Ives). 
Treatment consists in the employment of the Bargen 
\’accine, mineral oil retention enema and high vitamin 
smooth diet, after the colon begins to show imp'-ove- 
ment in caliber and length air insufflations are given. 
In my b.ook on Clinical Gostro-linterology I display 
-x-ray films of complete restoration to normal fol- 
lowing this form of treatment. 

The severe chronic type requires surgical interven- 
tion. Ileostomy is the operation of choice, and if the 
diseased colon continues to produce toxic symptoms, 
complete colectomy is performed. I have records of 
patients who maintain a good state of nutrition for 
many years following the operation. 

I agree with Dr. Cornell’s final statement, "In a 
person of sensitive temperament harboring a dormant 
intestinal infection, a sudden psj'chological stress might 
be expected to favor a precipitation of active inflam- 
mation.” 

H. W. SOPER, M.D. 

St. Louis, Mo. 


Obituary 


O K JUNE 26, 1947, Dr. John Leonard Kantor 
died suddenl}' at the age of 57 at Mt. Sinai Hos- 
pital, New York. With his passing, the medical pro- 
fession loses a great scientist and teacher; his family 
loses a devoted and sincere father and we all lose a 
friend who was always genial, thoughtful, happy and 
good-natured. 

John L. Kantor was born on -*\pril 12, 1890, the 
son of Dr. William L. Kantor and Mrs. Katherine 
Gordon Kantor. He received his A.B. degree at Col- 
umbia University in 1908, and his Ph.D. and M.D. 
degrees at Columbia in 1912. 

He was a dip’omate of the American Board of 
Internal Medicine and a fellow of the .American Col- 
lege of Physicians, the New York Academy of Medi- 
cine and tile .American and New 3'ork Gastroenter- 
ological .Association, of which he was a former pre.si- 
dent. 

Other organizations in which he held membership 
included the American Roentgen Ray Society, the 
.American Medical .Association, the .Association of 
Military Surgeons, the Medical Societies of the State 
and County of New York and Phi Beta Kappa, Sigma 
Xi, -Alpha Omega .Alpha and Phi Delta Epsilon. 


A veteran of both world wars, he retired with the 
rank of Colonel on -August 16, 1945. He entered as 
First Lieutenant and Assistant Chief of Medical Ser- 
vice, in the U. S. .Army General Hospital No. 14, in 
Fort Oglethorpe, Georgia. In 1918, he organized and 
directed the Section of Gastroenterology. In 1935 he 
was Commanding Officer of General Hospital No. 82. 
He was Chief of the Medical Service of the First 
Evacuation Hospital at Plattsburg Barracks in 1939 
In 1940 he was Chief of Medical Service, First Evacu- 
ation Hospital at Madison Barracks. In 1940 also, 
he helped prepare new T/O for General Hospital for 
the Surgeon General, suggesting that a section of 
Gastroenterology be included therein and that the dieti- 
tians be also included. He was ordered to active duty 
on July 15, 1942. From July 15, 1942 to December 
28, 1942, he was Commanding Officer of the 36th 
(redesignated 136th) General Hospital; he was Ex- 
ecutive Officer of the Hospital Training Area, Camp 
Carson, Colorado from July 28, 1942 to October 29, 
1942 ; he was Commanding Officer of the 49th General 
Hospital at Camp Carson, Colorado, from December 
28, 1942, to February 10, 1943; from _ February 12, 
1943 to January 8, 1944, he was at Chickasha, Okla- 
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homa; from Febriiar}' 28. 1944 to December 15, 1944 
he was at Ba.se A, Milne Bay, New Guinea. He retired 
on August 16, 1945. 

In 1919 Dr. Kantor became Chief of the clinic for 
gastro-intcstinal diseases at Vanderbilt Clinic, Colum- 
bia University. He remained in that position until 
1935. He also held concurrently many other posts, in- 
cluding those of gastroenterologist and associate roent- 
genologist at Montefiore Hospital, gastroenterologist at 
Beth David Hospital and consultant in the same ca- 
pacity at the Will Rogers Hospital in Saranac Lake, 
New York, the National Jewish Hospital in Denver 
and Sharon (Connecticut) Hospital. 

Dr. Kantor was an associate in medicine at Colum- 
bia beginning in 1924. Since 1939 he had been associ- 
ate clinical professor of medicine there. In teaching 
gastroenterology in post-graduate courses at Montc- 
fiore Hospital he got the inspiration for his extensive 
literary work. 

He publi.shed two books, namely “Treatment of 
Common Disorders of Digestion,” C. V. Mo.sby Co. 
(first edition. 1924; second edition, 1929), and “Sy- 
nopsis of Digestive Diseases,” C. V. Mosby Co. (1937), 
(.Spanish edition, 1941). He also contributed to Ap- 
pleton’s “Practitioner’s Library of Medicine and Sur- 
gery,” and to Portis’s “Diseases of the Dige.stive Sys- 
tem.” In addition, lie wrote many articles on gastro- 
enterology, gastrointestinal roentgenolog)’’ and military 
medicine. .Among his chief contributions were papers 
on Anomalies of the digestive tract, especially the 
colon; functional disorders of the colon (in which he 
introduced the term “unstable colon” in 1931) ; roent- 
gen diagnosis of ileitis (introduced the term “string 
sign” in 1934) : roentgen diagnosis of steatorrhea (de- 
scribed “moulagc sign” in 1939) ; role of digestive 
disease and the utilization of gastroenterologists in the 
U. S. Army. 

He was Associate Editor (Military Gastroentcroi- 
ogy) "Gastroenterolog}-” (official journal of the Amer- 
ican Gastroenterological Association). 

In 1931, he gave an oration at the Southern Medical 
.Association in New Orleans on “The Unstable Colon.” 
He was essayist at the Fourth International Congress 
of Radiology at Zurich, Switzerland in 1934. He was 
Guest Speaker at the Postgraduate Medical Assembly 
of .East Texas in Houston, Texas, in 1934. He 
helped organize the Section on Gastroenterology and 
Proctology for the Medical Society of the State of 
New York in 1937. On November 3, 1942, he de- 
livered the Friedman Lectures at the National Jewish 
Hospital at Denver. 



Dr. John L. K.\ntor 

In his jiassing the world loses a great teacher of 
gastro-enterology. Mis many associates, students and 
friends lose a great and inspiring leader, to whom they 
owe much for his suggestions, encouragement and help- 
ful criticism. In his long and successful career in 
medicine he was in a measure largely responsible for 
the modern concejjtion of medical education, tiis lec- 
tures and conversations were often interspersed with 
morsels of humor which he used to illuminate his point. 
This capacity for humor made him an invaluable after- 
dinner speaker. 

Although Dr. Kantor has passed on, the writer, 
who has been closely associated with him for over 
twenty-two years in his clinical and teaching capacities, 
knows that his contriliutions to gastroenterology will 
live on. 

Bertiiold Weingarten, M.D. 


Book Reviews 


Colloid Science: A Symposium. Pp. 208 ($6.00), 
Ghcmical l^ublishing Co., Inc., Brooklyn, N. Y., 1947. 

I lie text of this symposium was taken from a scries 
of lectures given as a course in colloid science at Cam- 
bridge University, Cambridge, England, under the 
auspices of the Royal Institute of Chemistry. Its pub- 
lication is justified by tbc growing interest in colloid 


systems, polymers and macro-molecules. The study of 
“intcrfaceal jihases” serves as a background for attack 
on the more complex case of the disperse .systems and 
for interpreting the phenomena encountered with mat- 
ter in the form of films, membranes and fibers. No 
doubt the biological topicalncss of macro-molecules and 
enzyme systems will prompt many physicians to read 
this admittedly technical treatise. 
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Physiology of Man in ihe Desert. By E. F. Adolph, 

Pp. 357 ($6.50), Intersciencc Publishers, Inc., New 
York, 1947. 

This most interesting volume is the work of the 
Rochester Desert-Unit who made a careful physio- 
logical investigation of “man in the desert” during 
World War II. The names of the associates of 
Adolph represent physiologists, botanists and pharma- 
cologists. The book goes into detail with respect to 
the various studies made by this group and the general 
results e.\-presscd very succintly by Adolph on page 20 
are as follows: “In general, the requirements of man 
in the desert are simple enough. The only means .if 
keeping the body cool is to sweat; the only means of 
keeping up the water content of the body is to drink 
as rapidly as one sweats. The only means of avoiding 
Ijof/t is to stay out of the desert.” Thirst cannot really 
be relieved by anything e.x'cept water. The work ap- 
proaches the subject from the standpoint only of 
man’s relations to heat and water. The book should 
be of basic importance from a military standpoint. It 
also clarifies many questions that an internist naturally 
has revolved in his mind. 


English -Spanish Chemical and Medical Dictionary. 
By Morris Goldberg, Pp, 692 ($10.00), McGraw-Hill 
Book Co., Inc., New York, 1947. 

This dictionary should prove invaluable at the present 
time, because of the increasing influence of American 


medicine in I..atin America, because of the definite in- 
crease of interest by American scientists and physi- 
cians in South American medical literature and particu- 
larly since this fairl3' complete dictionary is such a 
marked improvement on the few existing bilingual 
dictionaries previously available. No doubt Goldberg’s 
contribution will fill a definite need. 


Infant Nutrition. By P. C. Jeans, A.B., M.D. and W. 
M. Marriott, B.S., M.D., Pp. 516, C. V. Mosby Co., 
St. Louis, 1947. 

This text-book approaches the title subject from a 
wide-angled viewpoint, devoting sufficient space to 
feeding formulae, but not neglecting those diseases of 
infants which so directly affect the nutritional status. 
There is an interesting section on “well-water ej'an- 
osis.” Both human and bovine milk are exhaustively 
described. The chapter on the celiac syndrome has the 
adrantage of simplicity and clarity. Prematurity, the 
avitamino.ses and miscellaneous techniques covering la- 
boratory e.xaminations and transfusions in infancy 
round out a te.xt which is attractive for its practical 
u.scfulness and comparative brevity. 


Books Received: 

Disfunciones Motoras Del Esiomago. By E. Arias 
Vallejo, Madrid, Sapin. 1947. 


Abstracts Of Current Literature 


• CLINICAL MEDICINE 

Stomach 

]\Ienzes, H, ; Secondary lymphosarcoma of the 
stomach. (Rev. Basil de Med., Vol. 14, No. 3, March 
1947, pp. 177-179). 

A case is described of primary’ lymphosarcoma of 
the cervical region with secondary localization in the 
stomach. There was no other evidence of metastases, 
although the skull was omitted from examination. 


Cash, I. I. and R.vppoport, A. E. : Reticulum cell 
sarcoma of the stomach. (Gastroenterologj' 6, 1, 40. 
January' 1946). 

A rare case of reticulum cell sarcoma of the stom- 
ach is reported. These cells are derived from the 
germinal centers of the lymphoid tissue located in 
the gastric sub-mucosa. Clinically the symptoms are 
protean as in gastric carcinoma. Gastroscopically, the 
lesion appears not unlike that of an infiltrating lym- 
phosarcoma. The lesion tends to ulcerate and infil- 
trate surrounding organs, and in this case, a “forme 
fruste” perforation was present. 

The roentgenological examination revealed an ex- 
tensive prepyloric lesion which appeared polypoid in 
nature with small and large filling defects in the 
distal third of the stomach and marked enlargement 


and distortion of the gastric rugal pattern over the 
small area pro.ximal to this. Some peristaltic waves 
could be observed through this same area. 

■A. sub-total gastric resection followed br' irradia- 
tion is the therapy of choice. The prognosis is de- 
batable, although, the authors believe that five years 
cure is probable. — Franz J. Lust. 


Pancreas 

Comfort, M. W., Gambill, E. E. and Baggen- 
SToss, A, H. : Chronic relapsing pancreatitis. (Gas- 
trocnterolog)', Vol. 6:4, 239-285 and 5, 376-408. April, 
May 1946). 

On the basis of 29 cases of chronic relapsing pan- 
creatitis rvithout associated disease of the biliary or 
gastroduodenal tracts of a degree sufficient to influ- 
ence the clinical picture the following conclusions are 
drawn : 

1) Chronic relapsing pancreatitis appears to rep- 
resent the summation of repeated attacks of acute in- 
terstitial pancreatitis or repeated sublethal attacks of 
so-called acute hemorrhagic pancreatitis or a com- 
bination of the two t}'pes of pancreatitis. Interstitial 
fibrosis and residual necrosis and atrophy are the 
constant chronic changes. Regions of calcification or 
stone, pseudo-cysts and abscess are less frequent but 
striking residua. 
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2) Clironic relapsing pancreatitis characteristically 
is a disease of recurring e.xacerbations separated by 
.short or long intervals of relative clinical quiescence. 
During the early stages of the disease, the clinician 
inav not be able to demonstrate c.N:istence of patholo^c 
physiologic changes, yet the surgeon or the pathologist 
will be able to demonstrate pathologic changes in the 
organ. However, later in the course of the disease, 
the destruction of the pancreas will reach the point 
yhere disturbances of internal and e.xternal secretion, 
pancreatic calcification and other sequelae will be dcni- 
onstr.able at all times. 

3) The clinical signs are recurring prolonged at- 
tacks of severe pains in the upper part of the ab- 
domen, and disturbances of function of the acinar 
and islet cells and certain sequelae. Disturbances of 
function may be transitory' and mild during the acute 
episodes before wide.spread anatomic destruction has 
occurred. Glycosuria and hyperglycemia, steatorrhea 
and creatorrhea appear and persist. Pancreatic .stones 
and calcification apjjcars in roentgenograms of the 
organ and the enlarged organ and cysts may be felt. 

4) The clinical signs are due not only to the dis- 
ease in the pancreas but also to the effect of the dis- 
ease on neighboring organs. The most striking of 
these sequelae are obstruction of the common bile 
duct, jaundice, hepatitis, distention of the gallbladder 
and obstruction of the duodenum. 

5) The treatment of choice is surgical. The results 
of conservative surgical procedures f internal or ex- 
ternal drainage of the biliary tract and pancreatic 
cysts, pancrealithotomy, or gastro-enterostomy for duo- 
denal ob.struction) are sufficiently good to warrant 
frequent and early use. Radical surgical procedures 
(partial or total pancreatectomy) may be utilized if 
the conservative ones have failed and then only for 
the relief of persistent pains. Medical measures in- 
clude diet, replacement therapy, drugs for control of 
pain and measures in case of .shock. — Franz J. Lust. 


Funk, L. B.. Minnick, E. and Gay, D. M.; 
Alloxan In the treatment of a case of islet cell car- 
cinoma of the pancreas ivith liver mctastascs. (Arch. 
Int. Med., Vol. 26, No. 6, June 1947, 936-945). 

In a case of insulin-producing islet cell cancer of 
the pancreas with metastases in the liver, alloxan 
was used in an attempt to produce a selective necrosis 
of the malignant tissue, over a period of nine days 
with a total dosage of 1.16 gins, per kilogram of 
body weight. No clinical effects were observed at- 
tributable to the alloxan, but post-mortem histological 
examination showed some damage to the liver met- 
astases as compared with biopsy findings taken be- 
fore alloxan was begun. The effects were therefore 
less marked than those observed in laboratory ani- 
mals. Probably larger doses of alloxan should be 
used in future clinical trials. 

Liver and Gallbladder 

Aubasy, a. S.: The efficiency of the Loejflers 
methylene blue test as a liver function test. (Arch. Pe- 


diatrics, Vol. 64, No. 5, May 1947, pp. 235-238). 

The metliylene blue test was tried out extensively 
on 120 normal and 241 diseased children in an effort 
to determine hyperhilirubinuria but owing to the fact 
that “false positives” were given by ammoniacal and 
concentrated urines as well as in cases receiving peni- 
cillin, riboflavine or vitamin B comple.x, it cannot be 
relied on to estimate liver function. In cases of mani- 
fe.st jaundice, the methylene blue test could be used 
as a guide for the progress or regress of the case, 
but otherwise it has no value. 


Waterlow, J. C. : Nutritional liver disease in West 
Indian infants. (Proc. Roy. Soc. Med., Vol. XL, 
No. 7, May, 1947, 347-350). 

In Trinidad, British Guiana, and Jamaica, the au- 
thor encountered some enlargement of the liver in 
ten per cent of unselected infants in the age group 
six to 18 months. In the clinical cases of “fatty liver 
disease” the presenting symptoms are vomiting and 
edema. The edema is of the hypoproteinemic type 
without albuminuria. Tlie mortality of the disease is 
high and death appears due to hepatic failure. Analy- 
sis of the liver in fatal cases shows a fat content up 
to 50 per cent of the fresh weight. The bromsul- 
phalein test reveals hepatic impairment during life. 
It is apparently not an infantile pellagra. The cause 
of the disease is unknown. About the only valuable 
fact known is the discovery that increased intake of 
milk has a curative effect. 


Pavei,. I. ET Florian, I. : Cholecystitis and diabetes. 
(.'\cta G. E. Belgica, March 1947, X, 3, 104-111). 

The high incidence of cholecj'stitis in diabetes is 
probably not due to the spread of infection from the 
bile ducts to the pancreas, because such infection 
usually involves only the head of the pancreas and 
could therefore not influence body-wide carbohydrate 
metabolism. Since adiposity predisposes to both chole- 
c\'.stitis and diabetes, we find here a possible link 
in an etiological chain. Pleredity as a predisposing 
cau.se to diabetes is probably of more importance than 
cholecj’stitis. The authors’ arguments are supported 
by cases and review of the literature. 


Ulcer 

Grunison, K. S., Baylin, G. J., Taylor, H. M., 
Hesser, E. pi. and Rundles, E. W. ; Transthoracic 
vagotomy: the effects in 57 patients with peptic ulcer, 
and the clinical limitations. (J.A.M.A., Vol. 134, No. 
11, July 12, 1947, 925-932). 

Healing or quiescence of duodenal or gastric ulcers 
has followed transthoracic vagotomy alone. Never- 
theless, disturbances of gastrointestinal function, in- 
cluding gastric obstruction and retention, have oc- 
curred frequently and occasionally have produced ser- 
ious complications. It seems probable that vagotomy 
alone should not be used as a standard treatment for 
all duodenal or gastric ulcers resistant to medical 
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treatment. Vagotomy may be indicated as a stan- 
dard treatment in stoma nicer following subtotal gast- 
ric resection. 


Bernstein, B. M. : Histamine in the treatment 
of peptic nicer. (Ann. Int. Med., Vol. 26, No. 6, 
June 1947, 852-857). 

. By injecting 0.2 mg, of histamine phosphate daily 
for 20 days in 75 ulcer patients, the author got 
prompt relief from pain in four-fifths of the cases 
and as prompt healing of the ulcers as is obtained 
by any known form of treatment. Since histamine 
stimulates the secretion of acid in the stomach, the.se 
findings would appear to contradict the thesis that 
the degree of gastric acidity is important in producing 
the symptoms and the lesion of ulcer. He believes that 
the pain of ulcer is vascular and is relieved by hista- 
mine which relaxes vascular spasm and increases 
splanchnic blood supply. The injections of histamine 
appear to prevent the seasonal recurrences of ulcer 
sj'mptoms. 


SURGERY 

T-anner, N. C. : Transthoracic partial gastrectomy 
for intussuscepted fibromyoma of fundus of stomach. 
(Proc. Roy. Soc. Med., XL, 6, April 1947, 275-276). 

Abdominal discomfort after meals led to the gastro- 
scopic diagnosis of a polypus of the gastric fundus. 
This had ulcerated and bled and the patient required 
blood transfusion. Achylia was present. Recurrence 
of pain following transfusion led to an x-ray diagnosis 
of intussusception of the polypus into the duodenum. 
A transthoracic transphrenic laparotomy was done, 
removing the tenth rib. The fundus of the stomach 
w'as found to be intussuscepted, the apex of the intus- 
susception being a hard tumor lying in the grossly 
distended duodenum and was easily reduced. A radi- 
cal resection was carried out, the upper two-thirds 
of the stomach, three cm. of esophagus, spleen and 
neighboring omenta and glands being removed. After 
closing the cut end of the lower end of the stomach, 
an “end-in-side” esophago.-gastrostomy was performed, 
the remaining stomach being securely anchored and 
the diaphragm and chest closed with drainage of 
the pleural cavity. Recovery was prompt. The tumor 
proved it to be a non-malignant fibromyoma (a variety 
of leiomyomata). 


S.tNUERsox, E. R. AND Plaver, G. S. I Hour glass 
stomach. (Northwest Med., Sept. 1947, 46, 9, 689-691). 

An interesting case is described which presented 
all of the following features — chronic lesser curva- 
ture gastric ulcer, hour glass deformity of the stona- 
ach secondary to the ulcer, duodenal ulcer with p\doiir 
stenosis and massive gastric hemorrhage from the 
gastric ulcer. .A high gastric resection with antecohe 
^strojejunostomy was carried out as an emergency 
procedure to control massive bleeding with excellent 
end results.’ The patient was a woman aged 63 with 
a history of hemorrhage dating back 36 years. 


Martinson, L. F., Gillespie, S. R. and Hunter, 
A.: Transthoracic gastrectomy. (Northwest Med., 46, 
9, September 1947, 685-689). 

In stressing the importance of early diagnosis of 
gastric cancer, the authors stress the fact that high 
percentages (12.3%) of persons with pernicious ane- 
mia develop the lesion. Also benign polvps of the 
stomach may undergo rapid malignant degeneration. 
Persons with atrophic gastritis develop gastric cancer 
in about 14 per cent of cases. The patients in these 
three grouj'S as well as persons with achylia gastrica 
ought to be subjected to periodic gastroscopic exam- 
ination as a method of increasing early diagnosis of 
cancer of the stomach. ’When a total gastrectomy is 
to be done the authors prefer the transthoracic ap- 
proach and they give details on two cases who were 
opera'-ed upon by this route. 


Bul. of the Nat. Soc. for Med. Researci- : 
Septcmber-October, 1947. 

This journal, devoted to educating the public in 
favor of the use of animals in e.xperimental studies, 
■carries an editorial by A. J. Carlson in which he 
praises the victory recently won in a session of the 
Michigan I..4:gislature. The Michigan law specifically 
e.xplains the vital part played by animal experimenta- 
tion in medical research and training and provides for 
state supervision of such work under the direction of 
a commission consisting of a humane society official 
and several deans of medical and veterinary colleges. 
The te.xt of the law is even less significant than the 
fact that the biological and medical research institu- 
tions in Michigan adopted a positive legislative pro- 
gram si.x months in advance of the legislative session. 
They first formulated proposals for a more ideal situ- 
ation, then contacted the public health committees of 
the legislature half a year before the sessions were to 
start. Finally they enlisted the support of a majority 
of the civic organizations and out-standing individuals 
in the State. The final step was easy. The lesson of 
this Michigan model is that public support for a 
positive program aimed at creating a more ideal situ- 
ation for biological and medical research is compara- 
tivclj^ easy to obtain. In contrast, in most of the re- 
mainder of the country, medical research loses public 
favor by appearing to oppose “humane” standards, 
however fantastic these may actually be. 


METABOLISM AND NUTRITION 

Costa, D. and Carvalho, M.: Vitamin C in 25 
Brazilian foods. (Rev. Brasil de Med., Vol. IV, No. 2, 
February 1947, pp. 96-98). 

The authors attribute di.sturbed nutritional condi- 
tions of Brazil, following the war, to a pronounced 
deficiency of Vitamin C, due to the wide consumption 
of orange and guava jam. They report the presence 
of Vitamin C in mate (Paraguay tea) prepared either 
with the leaves or with powder, in commercial samples. 
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Fkkui-ik.\, a. J. L. and Vieira, D.; Estrogenic 
lipcmia: the corrective action of pancreatic extract. 
(Rev. Brasil dc Med.. Vol. IV, No. 2, Feb. 1947, 
pp. 11-13). 

The paper reports experiments performed with pan- 
creatic extract.s (obtained hy the technic of Drag- 
stedt) in cocks previously and concomitantly treated 
with estrogens. Injections of the pancreatic extract 
not only checlced, hut corrected the changes caused hy 
estogens in the lipemia of the cocks. Floating the 
extracts to ICO’ C. deprives them of this activity. The 
lipemic levels of normal animals is not appreciably 
affected hy the pancreatic extract. Further researches 
will determine if the extract is the same ns Drag- 
stedt’s, who extracted from the pancreas a substance 
acting upon the fat degenerations of the liver in 
depancreatized dogs. 


Lima, A. O: Allergy to crystallized insulin. (Rev. 
Brasil de Med., Vol. IV, No. 3, March 1947, pp. 
171-177). 

case of a non-diahetic patient is presented who 
became allergic to crystallized insulin during a third 
series of injections. The first series of 20 units daily 
for two months, given to enable him to gain weight, 
provoked no reaction. During the second scries of 
injections, urticarial pustules appeared only at the 
site of injection, and flare ups at the sites of previous 
injections. Intradermic scarification tests and the pas- 
sive tran.sfer test were immediately positive for crys- 
talline insulin and negative for other allergenic frac- 
tions of pancreatic origin. Dermatological tests were 
still positive three years after the cessation of treat- 
ments. 


Grji.niiERc, L. and T iiorp, J. M. : A survey of vita- 
mins in African foodstuffs. VI — thiamin, riboflavine 
and nicotinic acid in sprouted and fermented cereal 
foods. (S. Afr. J. Med. Sci., 1946, 11, 177-185). 

Kaffir-heer, made from Kaffir-corn, which is the 
national drink of the Bantu, as well as other malted 
foods, were investigated for their content of thiamin, 
riboflavine and nicotinic acid. It was found that ger- 
mination resulted in a slight loss of thiamin hut an 
increase in nicotinic acid and a high increase in ribo- 
flavine, while brewing of Kaffir-heer caused significant 
increases in all three vitamins, thus more than com- 
pensating for losses during germination. The final 
beer is not merely an aqueous-alcoholic (three per cent 
alcohol) extract of the vitamins present in the orig- 
inal meal and malt, hut contains roughly twice as 
much thiamin and nicotinic acid and three times as 
much riboflavine as the original ingredients. It would 
not he in the dietary interest of the Africans to sub- 
stitute coffee for Kaffir-'heer. 


Bloo.mberg, B. M.: The physiological significance 
of para-aminobenzoic acid. (S. Afr. J. Med. Sci., 
December, 1946, Vol. II, No. 4, 163-171). 

By a clever analysis of what is known about the 


activities of p-aminohenzoic acid in the animal and 
bacterial worlds, and by certain experiments conducted 
on human beings, the author makes out a case against 
regarding p-aminohenzoic acid as a vitamin. To pro- 
duce effects on animals, large amounts of the sub- 
stance have always been required. Intestinal anti- 
sepsis (sulfaguanidine) reduced the already small 
amounts of it which are excreted in the urine. The 
fact that its only plentiful source is yeast may not 
me.an that it is a part of the vitamin B complex, but 
r.athcr a by-product of yeast, an organism, which like 
the bacteria, must have p-aminobenzoic acid as an 
es.scnlial metabolite. The conclusion is that p-amino- 
henzoic acid exerts its major physiological functions 
hy an indirect stimulating action on the intestinal flora 
to profiuce the several vitamins which they have been 
shown to synthesize and whose importance in the 
mammalian organism is well established. 


Suarez, R. M., Spies, T. D. and Suarez, R. M. Jr. ; 
The use of folic acid in sprue. (Ann. Int. Med., 
May 1947, 26, 5, 643-677). 

It having been demonstrated hy many authors that 
pernicious anemia, non-tropical sprue, and related 
macrocytic anemias are promptly relieved by the ad- 
ministration of synthetic folic acid (Lactobacillus 
casci factor), and Spies et al. having reported a re- 
markable effect on persons suffering from tropical 
sprue, the University of Cincinnati and the School of 
Tropical Medicine at San Juan, Puerto Rico com- 
menced a cooperative study of the treatment of tropi- 
cal .sprue with folic acid in November 1945. Fifty 
cases, 22 of whom were acute full-blown examples, 
were studied with the endeavor to determine the opti- 
mum daily dose ; the effect of this dose in the presence 
of an inadequate diet low in meat, meat products, 
fish and eggs, from which liver and yeast have been 
excluded ; the effect in the presence of an adequate 
diet, high in animal proteins and low in fats and 
carbohydrates ; the effect on the glucose tolerance 
curve and upon the fat content of the stools; the 
maintenance dose of folic acid; and, finally, whether 
folic acid can be substituted for parenteral liver ex- 
tract in the treatment of chronic cases of sprue. Diag- 
nosis rests on the presence of general weakness, diarr- 
hea, glossitis, loss of weight, abdominal distention and 
severe macrocytic anemia and megaloblastic hone mar- 
row indistinguishable from that of pernicious anemia. 
X-ray evidence includes the “monlage” sign, or “seg- 
mentation” in the small bowel, especially in the jejunum. 
The studies included elaborate tests on blood pictures, 
fat, content of stools, stomal punctures, blood chem- 
istry, bile pigment, etc., before, during and after 
treatment. Briefly, it was found that the adequate 
daily oral dose of folic acid was 10 mgm. The admin- 
istration of small daily doses is more effective than 50 
times as much given in a single dose. A dose of 20 
mgm. of folic acid daily together with an adequate 
sprue diet gives better results than larger doses ac- 
companied by an inadequate diet. It was the impres- 
sion of the authors that 2.5 to 5 mg. daily was an 
adequate maintenance dose for the average case. 
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Hatherley, L, L ; A case of vitamin C deficiency. 
(Brit. Med. Journal, May 17, 1947, 679-680). 

A ivomaii of 38 who had been on a restricted diet 
for six years because of a previous diagnosis of peptic 
ulcer was found to be suffering from vitamin C de- 
ficiency. Severe hematemesis resulted in grave ane- 
mia for which many blood transfusions were given 
without any lasting effect on the anemia. Exploratory 
laparotomy resulted in finding no sign of a peptic 
ulcer. Hemoptysis then occurred and a suspicion of 
vitamin C deficienc}' led to proof of the same. On 
vitamin C treatment with the addition of some vita- 
min K, complete recovery occurred. This is another 
case which suggests supplementing with vitamins diets 
of a restricted type if they are long continued. 


MISCELLANEOUS 

Henningsen, a. K. : The treatment of hemolytic 
rcactiotis folloTving blood transfusion. (Nordisk Med., 
June 13, 1947, 1341-1344). 

The anuria appearing during hemolytic reactions fol- 
lowing blood transfusions may be due to blocking of 
the renal tubules by blood pigment or due to a renal 
asphy.xia caused by toxic breakdown products of he- 
moglobin, or both. Intensive alkalinization is indicated, 
also re-transfusion with compatible blood. Two cases 
were saved liy these methods but in a third case, alka- 
linization was begun too late. Lumbar pain occurring 
during transfusion is an indication to abandon the 
procedure. 


Bryan, S. L. : Treatment of diabetic coma. (J. 
Indiana State Med. Assn., 40, 7, July 1947, 643-645). 

The author employ's large initial doses of insulin. 
The initial blood sugar reading in milligrams is an 
index to the amount of insulin to be given in units 
in the first 24 hours- Usually 212 units will be needed in 
the first three hours. Dehydration and lost chlorides 
are corrected by intravenous normal saline; about 
2500-5000 cc. will be required at the rate of 15-20 
cc. per minute. Intravenous glucose ought not to be 
given except where hypoglycemia occurs. Sodium lac- 
tate and sodium bicarbonate help clinically but tend 
to obscure the clinical picture. Gastric lavage is of 
value. Infection should be looked for and treated 
if possible. Prevention of coma rests largely on teach- 
ing the patient not to discontinue his insulin 'at times 
when he cannot eat. 


Trethewie, E. R. : M usfard sensitivity and achlor- 
hydria. (Med. J. Australia, May 24, 1947, 633-636). 

In testing skin sensitivity to mustard on tlie skins 
of soldiers, the author found that the two individuals 
in a group of 12 who were by far the most sensitive 
to mustard showed achylia. References to the liter- 
ature are given which suggest that among allergic 
persons there is a high incidence of achlorhydria. No 
rationale of the association is attempted, but in assess- 
ing a given allergin experimentally on a group of 
persons, those known to have achylia should be avoided 
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as their reactions probably iviil not give representa- 
tive results. 


Alvarez, W. C. : What is the matter with the pa- 
tient who is always tired? (Northwest Medicine, Vol. 
46. No. 6, June 1947, 437-443). 

The “nervous breakdown” is presented as the com- 
monest cause for chronic fatigue. It is to be recog- 
nized by apath}' and lack of concentration, and may 
occur in normal persons who work too hard, or with 
less provocation in those whose heredity predisposes 
them to it. Insanity equivalents should be kept in 
mind and looked for. Migraine, constitutional inade- 
quaci-, fretting and fussing, encephalitis, thyroid dis- 
ea.se, cerebral arteriosclerosis, “little strokes” — all 
these present material leading to chronic fatigue. The 
brain itself seems to be the common denominator in 
all these instances. Superficial laboratory diagnoses of 
little importance ought not to obscure the basic nen^ous 
fatigue that is solely responsible for the patient’s plight. 


Antoni, N. : Polyneuritis, (Nordisk Med,, 23, 
24, June 6, 1947, 1285-1293). 

One hundred sixty-six cases of polyneuritis are 
analyzed. Among toxic types are mentioned cases in 
recent years associated witli the administration of the 
sulfonamides. In 22 per cent of the cases the etiology 
was obscure. Thirty cases of Guillain-Barre’s disease 
(polyradiculitis) were e.xamined. Biopsy of the nervous 
entail, siirae. lat. is a good diagnostic method. Ancurin 
was di.sappointing as a therapeutic agent. Early cases 
of diabetic polyneuritis react favorably under diabetic 
management. Brilliant results are obtained in avita- 
minotic cerebral diseases such as Korsakoff's s_vn- 
drome. 


Paster, S. : General aspects of psychosomatic medi- 
cine. (Rev. Gastroenterology, 14, 6, June 1947, 391- 
401). 

A general appraisal and advocac}' of the psycho- 
somatic orientation with advice as to caution in psy- 
chological approach. 

Savitt, R. a.: Gastrointestinal disorders in military 
and civilian life. (Rev. Gastroenterolog)-, June, 1947, 
14, 6. 402-409). 

In the army the large number of gastrointestinal 
disorders poses a serious problem. Once the relation- 
ship between emotional and. somatic factors was ac- 
knowledged, the problem was partially solved by team 
work between the gastroenterologist and the psychi- 
atrist and the same rule applies in civilian life. 


PoRTis, S. A.; The gastroenterological aspects of 
psychosomatic medicine. (Rev. Gastroenterology, June 
1947, 14, 6, 409-419). 

The psychological accompaniments of ulcer, hypo- 
glycemia in nervous people, gall bladder disease and 
colonic disease are described. It is suggested that ul- 
cerative colitis might be due to active enzymes hurtled 
into the colon from a rapid’y emptying small bowel. 
He does not believe that ulcerative colitis can be treated 
solely by psychological methods. 
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Gastric Secretory Studies with a Mucin Antacid Mixture 

Bv 

ERWIN M. KAMMERLING, M.D. 
and 

FREDERICK STEIGMAKN, M.D. 

CHIC-\GO, ILhlN'OIS 


T he subject of THERjVPY in peptic ulcer 
is one in which medical opinion is much \'aried. 
One point on which most arc af(rced, however, is 
that reduction of gastric acidit}' is an important fac- 
tor in the mantigemcnt of ulcer patients (1). As 
a result, there are a large and varied number of sub- 
stances available to the clinician for use as antacid 
agents (2). This large number is eloquent evidence 
that no substance has as yet proved to be superior 
to all others. .Among the disadvantages of some of 
the currently-used antacid.s are: acid rebound, ten- 
dency to alkalosis, too transient neutralization, inter- 
ference with normal gastric function and unpalata- 
bility. For these reasons, search for newer antacids 
continues. Recently we have studied the antacid prop- 
erties of a new substance which is a mi.xture of puri- 
fied gastric mucin, aluminum hydro-vide and mag- 
nesium trisilicate. This mixture is supposed to be 
free of many of the above mentioned disadvantages 
and, in addition, allegerl to be longer acting^ because 
it leaves the stomach more slowly- 

PROCEDUJiE 

Twenty-five patients with sympiomatolog)' and x- 
raj‘ evidence of ulcer (20 duodenal and 5 gastric) 
were chosen for thi.s study. The patients were studied 
from two to five successive days. On the first day. 
a Levine tube was introduced into the stomach and 
the gastric contents aspirated at fifteen minute inter- 
vals over a period of one hour. Initially, the stomach 
was completely emptied; later, only a 10 cc. aliquot 
sample was removed for titration. Before taking a 
10 cc. .samiile, the ga.stric contents were mixed Iw 
alternately aspirating and reinjecting the material sev- 
eral times. After the fourth specimen was obtained, 
0..S mg. (0.5 cc.) of histamine phosphate was injected 
sulxutaneousK'. Aspirations were continued at fifteen 
minute intervals until four or five specimens were ob- 
tained. The free and total acid v^alues for each speci- 
men were determined b}' titrating with 0.1 normal 
NaOII using the standard I'opfers and phcnolphthal- 
ein indicators. The characteristics and admixtures of 
all specimens were noted. .All asiiirations and deter- 
minations were done by the same jicrson throughout 
the study. 

On the following days, the same procedure was 
followed with the exception that the patient was 

I-Yorn the ItP.ktofin Institute tor Medical Ue.search, the 
BeiKirtment of Internal Medicine and The Ga.stro-Intcstlnal 
Clinic of Cook County Ho.spital, .and the Department of 
Internal Medicine, Unlver.slty of Illinois, College of Medi- 
cine, Chicago, Illinois. 

•Aided by a grant from the Re.searcli Dlvi.slon of the 
-Tlairott-er Dahor.-itorle.s, Jnc., Clendale, California. 


given an antacid prtiparation following the fourth 

a.spiration and just preceding the histamine injection. 
The following antacids were studied on subsequent 
days : 

a. Mucin-antacirl mixture — two tablets, or one 
teaspoon ful of powder. 

b. Sippy tablets — two — gr x calcium carbonate, 
gr X.X.X Sodium bicarbonate, or 

Sippy powder — one tcaspoonful (calcium carbon- 
ate, one part; sodium bicarbonate, two parts). 

c. .Amphogel — two tablets. 

Most of the cases were tested as above. A smaller 
nuinlier were tested only with the new antacid mixture. 

We were also interested in noting whether the 
mode of administration of this antacid mixture would 
innnence its effect on gastric acidity. Therefore, on 
one day the jxitients were instructed to chew two 
t.ablet.s thoroughly before swallowing and on the second 
day, to allow them to dissolve by sucking them. 

During the test period, which lasted two hours, 
the patients were allowed to converse, read “bland” 
literature and walk about at intervals. .Smoking was 
jirohibited immediately preceding and during the test 
lieriod as was discussion of such stimulating subjects 
as politics, war jiossibilily, etc. Patients were asked 
not to swallow an\' saliva or ])ost-nasaI secretions. 

RE.SUI/rS 

The antacids used in this study were evaluated 
on the basis of their relative effect on gastric acidity, 
on the duration of the antacid effect, the degree of 
rebound and on the physical characteristics of the 
aspirated juice. The height of the response to hista- 
mine was compared to the initial (pre-histamine) 
values which varied in many patients from day to 
da}'. In 92% of the cases, all antacid.s used showed 
an effect on gastric acidity. The different antacid 
preparations used varied somewhat in their effect. In 
55% of the cases, the new antacid mixture (Table I) 
produced a lower acidity than the other substances 
used (Figure 1); 18% showed the effect to be simi- 
lar (Figure 2); and in the remaining 27%, the new 
antacid mixture was less effective (Figure 3). After 
ll'.c administration of the new mixture and amphogel 
tablets, respectively, the acid curves are almost identi- 
cal although the base line of the new mixture curve 
(before histamine and antacid) was about 14 units 
higher than the other ( figure 4). After administra- 
tion of the new substance and Sipp\' tablets respec- 
tively the acidity curves follow each other closely, 
although the pre-histamine level of the Sippy curve 
is about 14 units higher than the other (Figure 5). 
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TABLE I 


Free Acid Levels During tVie Fasting Period and After the 
Injection of Histamine Alone and with the Simultaneous 
Oral Administration of an Antacid Substance 


Fasting Specimens 

Free Acid 

1 2 3 4 Antacid Tested 

Specimen After 
Histamine Injec- 
tion — With and 
Without Antacid 
Administration 

c c c c c 

g i i g i 

m o tn o to 

■r- ^ to r- 

29 

35 

36 

39 

IILstamlne only 

63 

75 

67 

63 

Cl 





4* 






32 

36 

33 

35 

Mucin-Antacid Mixture* 

20 

36 

47 

49 

41 





Tablets 






32 

36 

39 

44 

Histamine only 

56 

55 

51 

57 






4" 






18 

33 

39 

38 

Mucin-Ant.acid Mixture 

4 

25 

36 

42 

08 





Powder 






26 

30 

38 

42 

Histamine only 

55 

cc 

53 

38 






4~ 






27 

33 

44 

43 

Sippy Powders 

9 

30 

35 

43 

64 

42 

53 

52 

55 

Histamine only 

ro 

84 

80 

77 

77 





4- 






35 

4.8 

42 

39 

Aluminum Hydroxide** 

27 

53 

60 

63 

63 





Talilets 






e 

Prepared b.v 

Harrower Laboratorio'-, 

Inc., 

Glendale, Call- 

fomia, 

under the name of J.IUCOTIN. 






••Amphoi 

?cl 

Tablets wore used. 







There w.ts greater antacid response wlicn tlie tablets 
were chewed than when sucked (Figure 6). 

In 70% of the cases, gastric aspiration yielded 
millty fluid from fifteen to forty-five minutes longer 
following the ingestion of the new antacid mixture- 



Figure 1 — Lower free acidity following the new mucin- 
antacid mixture (Harrower) than after amphogel. 



Figure 2 — Equal decrease in acidity following the new 
mucin^antacid mixture (Harrower) and amphogel. 


Apart from this observation, there seemed to be no 
consistent difference in the physical appearance of 
the specimens following the various antacids used. 
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Figure 4 — Composite graph showing lowering of acidity 
after both Sippy tablets and the new mucin-antacid mix- 
ture (Harrower) tablets. 


The presence of mucoid material which made the 
samples more viscid did not vary consistently with 
the antacid used. Similarly, the presence and quantity 
of I)ile could not be correlated with any particular 
sulistance. 

DISCUSSION 

Because of tlie small number of cases, the data 
are not sufTiciently conclusive to permit a statistical 
analysis. From this preliminar)’ observation, however, 
it would appear that this new mixture was more effec- 



tive than the other substances in a larger number of 
cases. That this new substance remains longer in the 
stomach is indicated by the recovery by gastric as- 
piration of a milky samjile from fifteen to forty-five 
minutes longer than following ingestion of the other 
antacids. This observation is substantiated by x-ray 
studies which showed that barium remained in the 
stomach longer when it was mi.xcd with this mucin 
preparation than with the others (Sippy and ampho- 
gel ) (3). .Similarly, gastroscopic observation thirty 
to fortj'-five minutes after ingestion of these three 
test substances revealed the presence of significant 
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amounts of nnicin preparation uniformly spread while 
the other substances were scarce!)' present and, if 
present, were in patclies (3). Tliat the effects of the 
mucin preparation were more marked when chewed 
than when swallowed is in accord with previous ob- 
sen-ations on other substances concerning the greater 
chemical effectiveness of a finely divided substance 
than of a coarser one, as a tablet. 

Clinical observations concerning the effect of tin's 
new antacid preparation are at present untler wa)’. 
The length of time of observation and the number 
of cases sttidied are still not sufficiently large enough 
for a conclusive statement. It appears, however, 
from the observations thus far that the clinical results 
seem to run parallel with the observation on the ant- 
acid effects. 


.SUMMARY AND CONCLUSION 

A new antacid - — consisting of a mixture of mucin, 
aluminum hydro.xicle, and niagncsium trisilicatc has 
been compared with other currently used antacids 
(.Sippy or ampliogel) concerning its effect on ga.stric 
acidity. 

it appeared to produce a decreased acidity in a 
higher percentage of cases and this antacid" effect 
seemed to last longer than with other substances. 

There appeared to be less rebound of the acidity 
with this sulistancc. 

It is palatable, casih' taken by the patients and has 
a better antacid effect when chewed carefully before 
swallowing it. 
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Ulcerative Colitis 

An Evaluation of the Etiology, Symptomatology and Therapy 

By 

M. KIRSHEN, M.D. 

CHIC.VGO, ILhINOIS 


I DIOPATHIC OR NONSPECIFIC ulcerative col- 
itis is a chronic disease characterized by a suppura- 
tive and necrotizing inflammation confiued to the 
large bowel. 

As a rule it begins in the recto-sigmoid and the 
distal portion of the descending colon. In milder 
forms (20-30fo of the cases) it is confined to this 
region. With increased severity and continued activity 
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it spreads to the upper part of the descending, the 
transverse and ascending colon, may involve the ce- 
cum, and, in rare cases, even the terminal ileum. 
The disease inay also involve one or more segments 
without affecting the rectum. This latter type of 
disease is known as segmental or, if limited to the 
proximal large bowel, as right sided ulcerative colitis. 

The morbid anatomy is characteristic. The process 
starts with an acute inflammation and edema of the 
mucosa, followed at times by necrosis and sloughing, 
and leading to the formation of minute and later 
larger ulcers. These ulcers vary in depth, they are 
superficial and shallow in the beginning, involving 
little more than the mucosa. Later they penetrate 
deeper, denuding and exposing the submucosa. The 
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Bouts of acute attacks may occur at aii}' time, but 
they are especially frequent after upper respiratorj' 
infections, emotional disturbances, and dietetic indis- 
cretion. Some of the patients may continue for years 
in a fair condition, some may eventually lose their 
symptoms and lesions, while others may be semi- 
invalids or invalids for life. 

The onset may be insidious and not accompanied 
by diarrhea, the first sjnnptom being the appearance 
of bloody mucus on the surface of the stool. In the 
severe acute cases a diarrhea, which may change to 
practically continuous evacvations of mucus and blood, 
is the outstanding symptom. The colicky abdominal 
pain is diffuse and is associated with an urge for de- 
fecation. The pain is relieved temporarily by a bowel 
evacuation, but is often fol'owed by renewed tenesmus. 

Anorexia, epigastric distress, nausea, and vomiting 
are seen in the acute stage hut they may be entirely 
absent in the mild or protracted cases. Weight loss, 
weakness, temperature rise, and anemia, depend upon 
the acuteness of the disease and the severity of the 
systemic toxemia. 

Complications seen in the course of the disease may 
be of local, colonic, or systemic nature. The most 
common colonic complications are massive hemorr- 
hages, strictures, obstruction, perforation ndth peri- 
tonitis, fistula formation, and polj'posis of the colon. 
Whether the incidence of carcinoma is greater in the 
colon with ulcerative colitis than in the normal colon 
is not yet established, but the pathological relationship 
of colonic polyposis and carcinoma is suggestive. 

The most common systemic complications are nu- 
tritional deficiencies, arthritis, and skin lesions. In 
the acute fonns of the disease with profuse bloody 
diarrhea, high temperatures, perspiration, and com- 
plete anore.xia, dehydration ivith e’ectroHte and bloofl 
loss may become an outstanding feature. In chronic 
forms, multiple vitamin deficiencies, anemia, hypopro- 
teinemia, hypocalcemia, and diminished food utilization 
arc factors which, when not corrected, contribute to 
a rapid downhill course of the patient. 

Arthritis, involving many joints, is not an uffcom- 
mon complication, and ma}'' develop into a crippling 
disease. It is probabh' the expression of an' allergic 
response of the syttow’a to circulating toxifis, and it 
may be due in part to the severe demineralization of 
the bones seen in clironically ill and bedridden pa- 
tients. With 'the subsidence or improvement of the 
disease, or following colectomy, the arthritis may dis- 
ajjpear completely. 

Necrotizing skin lesions developing around fistulous 
tracts, ileostomies, or at other parts of the bod}', are 
of grave significance, difficult to treat, and are prob- 
ab’v the result of toxemia, avitaminosis, and lowered 

tis.suc resistance." _ ,• • • 

Generally, the diagnosis of ulcerative colitis is not 
difiicult. History, symptoms, proctosigmoidoscopic and' 
x-ray examinations, are diaractcristic, and in thh- ma- 
jority of cases there is no doubt as to -the -bature 

of the disease. ■ ... r 

.When the rectum, lis involved, as it is in irtost'Oi 
thc.;cases, the diagnosis can be made by proctoscopy.} 


the mucosa is hypcremic, edematous, and bleeds easily 
after swabbing. Ulcerations, when present, are usually 
small and shallow. In advanced cases these changes are 
more pronounced. The mucosa has a beefy-red, gran- 
ular appearance, and is covered by patches of miico- 
pu.nilent exudate or by a thick diphtheria-like mem- 
brane. The lumen of the rectum may be tubular and 
narrowed, while hyperplastic polypoid areas are seen 
occa.‘=ionaIly. 

The x-ray changes that one sees depcntl upon the 
site and extent of the pathological changes, and the 
irritabilitj' of the involved area. It is well to keep in 
mind that in acute, even fulminating cases, the findings 
in the early stages may be minimal and limited to a 
fuzzy appearance of the bowel contours, although 
proctoscopic examination may reveal a severe picture. 
With the advance of the disease the distortion of the 
mucosa) pattern, loss oi haustraiions, shortening, and 
narrowing of the gut are prominent features. 

Differential diagnosis must e.xchide amebic and ba- 
cillary dysentery, tuberculous enterocolitis, balantidium 
cob infection and, more rarely, lymphopathia venera. 
These conditions may more or less duplicate the symp- 
toms and pathological findings of idiopathic ulcerative 
colitis. Amebic colitis involving the rectum may be 
identified proctoscopically by its sharply punched out 
ulcers, surrounded b}' a red halo, and .separated by 
islands of normal mucosa. Frequent stool examina- 
tions and cultures of fresh specimens in a reliable 
laboratory and, when stool examinations are negative, 
the newly advocated complement fi.xation test, ma}' 
help to establish or rule out an amebic infection. 

Most observers agree that it is very difficult, if 
not inipos.sible, to differentiate proctoscopically acute 
and chronic bacillar}' dvsentcr}' from idiopathic ulccra- 
tiv'e colitis. Stool c-xaininations for dysenter}' bacilli 
are positive in the early stages of the disease only, 
and rarely in the later stages. 'Hie agglutination tests 
arc relialiie in the Shiga type of infection, but less 
flepcndabic in the Flexner or Sonne-Duval types. 
They may lie b.ighly jiositive, however, dn nbrmal sera, 
due to cros.s agglutination with related ' bacteria. It 
is, therefore, jirobable, as has been suggested by Hiir.st 
and lately by Felscn and Winkelstein, that an un- 
■knowti number ,of cases of ulcerative colitis arc the 
aftermath of a previous dysenteric infection. 

Tuberculous ileocolitis maV be ruled out by stool 
examination for tubercle -bacilli, and by a guinea 
pig inoculation test. ' ' 

Lymphogranuloma venerea may at tirtills" prodtice a 
proctoscopic picture similar to that of idiopathic ul- 
cerative colitis. However, stricture formation in the 
rectum i.s not seen in ulcerative colitis, and a positive 
Frey test may help differentiate these conditibns. 

The therapy of idiopathic ulcerative coliti.s is not 
very satisfactory, due to the lack of .specific treatment. 
The multiplicity of therapeutic agents which ‘have been 
advised and praised for their good results- makd’‘it 
clear that no real cure is yet 'at band. The writer-' is 
convinced that the treatment of ulcerative colitis is' 
primarily a medical problem in which 'jiiitience',' op- 
timism, anfl perseverance on the part of the phy.sician 
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and the patient are important factors in the manage- 
ment of the condition. 

Hardy and Buhner very aptly stated years ago that 
‘‘there are verj' few diseases in which patients can 
reach such a state of emaciation and exhaustion and 
yet recover.” 

In acute, subacute, and clironic cases with exacer- 
bations, prolonged bed rest and competent nursing 
care are indispensable. Medical care must be directed 
toward local and constitutional factors. 

The functions of the small intestine being nearly 
normal, there is no excuse for withholding from these 
often poorly nourished and dehydrated patients a 
smooth, well-balanced, low residue diet, rich in pro- 
tein, carbohydrates and vitamins. Attention should be 
given to individual idiosyncrasies to food and to the 
often encountered intolerance to milk. 

In severely ill, toxic cases and in those who cannot 
be fed orally, small blood transfusions (250-.300 cc.) 
repeated every two to three da 3 ’s, intravenous fluids 
like glucose, saline and amino acids, may help tide 
these patients over a critical period. Vitamins of the 
B group, daily intramuscular injections of crude liver 
e.xtract. Vitamins C and K, calcium and iron must be 
supplied in order to prevent deficiencies which inevit- 
ably develop with protracted diarrheas, severe toxemia, 
ami fever. 

As a rule, I give every patient with ulcerative colitis 
the benefit of antiamebic therapy because 1 have had 
good results in cases that proved to have amebic in- 
fection. in spite of repeated negative results of stool 
examinations. Caution is advised with the use of 
emetine in general, and particularly in fulminating 
cases. 

Sulfonamides, such as sulfadiazine, sulfathiazole, 
sulfasu.xidine, sulfaguanidinc. and lately sulfathalidine, 
are used extensively with results reported as good by 
mail}-. In m\' own experience and in that of others 
the results with these drugs have not been encouraging. 
Lately, Major has reported encouraging results with 
two new compounds, ni.sidfazole and nisulfadine, but 
confirmation in a large series of cases, observed over 
a long period of time, is necessary. 

The combined use of sulfonamides and penicillin 
and, according to the few available reports, the use 
of ;;treptom 3 ’cin have not been able to improve the 
results of the anti-infectious therap 3 L It seems to’ 
me that all attempts at stcriUsatio magna of the colon 
hav'e failed us up to the present. In spite of this, pa- 
tients should be given the benefit of sulfon.amides, es- 
pecial! 3 ’ in acute or fulminating cases, in which often 
a l.ieneficial effect on fever rnid toxemia is obtained. 
Unfortunately, this effect is sometimes only transitory. 
The use of sulfonamides has proven to be of no value 
in any chronic cases. 

Autogenous or non-specific vaccine, Bargcn serum, 
and the non-specific bacillus coli serum advocated by 
Winkclstein and Schwartzman have been and are still 
used in the treatment of the disease. There is no 
doubt that benefit can be derived in some cases from 
any of these therapeutic measures, but this benefit is 
unquestionabh' of a non-specific nature. Not long ago. 


I obtained very good results in a moderately severe 
case with the use of t 3 'phoid vaccine, after all other 
therapeutic measures, had failed. 

The treatment of the diarrhea, the most distressing 
s 3 'mptom of ulcerative colitis, is not very satisfactory. 
Chalk, Kaolin, Kaomagma, Zymenol, Pectin, Consyl, 
etc,, arc commonly used drugs, that are of ver 3 ' limited 
value. 

I'hc use of morphine should be condemned for two 
reasons. Firstly, in spite of relieving pain it increases 
the spasm of the alread 3 ’ irritable colon, and secondly, 
it ma 3 ^ be habit forming in a disease with such a pro- 
tracted course. Demerol in 100 mgm. doses is pre- 
ferred, for it is also an antispasmodic and, while it 
may be habit forming, it does not produce euphoria 
which is the main stimulus for habituation. The use 
of Demerol should be limited to the relief of severe 
p.'iin. The constant discomfort produced 153 - the ir- 
ritability' of the colon, namely .spasm and rectal tenes- 
mus. is best treated Iw belladonna and the atropine- 
papaverine drugs- Pavatrine or trasentine in combina- 
tion with phenobarbitol are very' beneficial and should 
be used routinely. 

Last but not least, psychotherapy' as commonly' used 
at the bedside, should be extensively' applied to every 
])aiicnt suffering from ulcerative colitis. Psychologi- 
cal survey, a friendly', encouraging and hopeful atti- 
tude, combined with a genuine intcre.st in the patient’s 
problems can be of great therapeutic value. In selected 
chronic aises the help of a p.sy'chiatrist is desirable 
and beneficial. 

The question of surgery in idiopathic ulcerative 
colitis is controversial, and the trend among gastro- 
enterologists is now towards conseiA-ative medical ther- 
apy. I am not so sure that cases in which an ileostomy 
has been claimed to have been life-saving, would not 
have recovered without this intervention. Whether the 
in.stallation of an ileostomy' puts the large bowel at 
functional rest, as it is assumed, has no experimental 
confirmation. I cannot see how by' this operation the 
motility', .secretion, and the reflex activity of the colon 
can be abolished. Furthermore, psychogenic and emo- 
tional reactions may be aggravated easily by a surgi- 
cal procedure which invoh'cs a great many discom- 
fortable and distasteful psychic and physical traumas. 

Absolute indications for surgery are perforation, 
severe obstruction, perianal and perirectal infections 
which may block or sidetrack the fecal current, and 
carcinoma. In cases of regional, segmental, or right- 
sided ulcerative colitis without rectal involvement, sur- 
gery may be very gratifying in jiroperly selected cases. 
The indications for surgery in these cases are not al- 
ways ab.solutc, and some may do well on medical 
management. 

With regard to advising surgery', the mo.st disputed 
group is tbat with the continuous ty'pe of ulcerative 
colitis who are seemingly intractable medically, who 
have a severe arthritis and other sy'stemic complica- 
tions, and who fail to respond to adequate therapy. 
Should such cases be operated upon? I am unable to 
give a satisfactory answer but I stress conservatism. 
.1 have seen cases upon whom the suggested operation 
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has been performed and who either died or continued 
a very unsatisfactory life. I remember other patients 
who refused my advice for surgery and then experi- 
enced a remission of several years duration, after I 
had lost all hope for their improvement. Unfortunately^ 
there are no definite criteria at the present time, upon 
which a decision for or against surgery can be based, 
and as long as this situation prevails the medical man 
will have to take the blame for not referring these 
patients to surgery in time. 

Bargen, Lindahl and colleagues have reviewed the 
results of 18S ileo.stomies performed on 5.5% of 
their patients with ulcerative colitis. 29.7% of the 
patients lived less than six months and 26% died 
.shortly after si.x months, an overall mortalil}' of 43%. 
Bargen noticed definite progression of the disease and 
its complications in all but 37 of the remaining pa- 

REFER 

1. Andresen. A, F. R.: Am. J. Dig. Dte. S;»I, 1342. 

2. Bargon. .1. A.: J.A.M.A 83:322, 1942. 

3. Bargen, J. A., Lindhall, W. TV,, Ashburn. F. S. and 
Pemberton, J.: Ann. Int. Med. 18:43, 1943. 

4. Dragsledt, L. R., Back, G. M. and Kirsner, J. B.: 
Ann. Surg. 114:653, 1941. 

5. Fel.scn, J.: Ann. Int. Med. 10:645, 1936. 

6. Hardy, T. L. and Bulmer, E.: Brit. M. J. 2:812, 193.1. 

7. Hendenson, R. G., Pinkerton, H. and Moore, L. T.: 
.T.A.M.A. 118:885, 1942. 

8. Mur.st, A. F.: Guy’.s Hosp. Roport.s, 71:26, 1921. 


tieiits, with 11 deaths from 30 cases with subsequent 
colectomies. 

Should the decision be in favor of surgery, two 
things seem to lie definitely established today. Firstly, 
that stirger}' should never be done in the acute at 
fulminating stage because of the very high mortality. 
Sccondh’, when an ileostomy has been performed in 
a case with a severely damaged colon, it should be 
followed by a colectomy, i.e., an ileostomy should 
never be closed. 

The results of medical therapy of idiopathic ulcera- 
tivi: colitis have shown remarkable improvement in the 
last ten to fifteen years, with a high mortality rate 
remaining onlv in the acute and fulminating cases. I 
feel that the disease process in this latter group is so 
severe that siirrival is rare, in spite of the best medi- 
cal or surgical care. 
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The Consideration for Surgery In Ulcerative Colitis 

By 

R. RUSSELL BEST, M.D.. F.A.C.S. 

OMAHA, NEBRASKA 


A fter iir.AAT' years of extensive e.xpcriwen- 

ta! and clinical research, the undoubtefl causal 
factor in ulcerative colitis has not been detennined. 
Some specific infections, such as bacillary di'senterj', 
amoebic dysentery and lymphopathia vencrum, may 
produce segmental or diffuse ulceration and other 
pathological changes in the colon wall similar to ul- 
cerative colitis, but we do not have evidence to sup- 
port the contention that any one of these specific in- 
fections is always the forerunner of .so-called idio- 
pathic ulcerative colitis. Other specific organisms 
have been accused of this grai-e misdemeanor but 
none have withstood the repeated test of attempted 
substantiation. Disturbed states of the digeslit^e juices, 
tiietary deficiency, vitamin deficiency, jisychosomatic 
influences, autonomic nervous .system disturbances, al- 
lergies, vascular and lymph changes, and focal infec- 
tion have been promulgated as the etiological factor 
or factors. .At the present time, one can assume that 
some colon wall barrier or defense mechanism mo- 
mentarilv brcak.s down and a synergistic phenomenon 
composite of several of the factors just mentioned, 
including infection, establishes the condition. Infec- 
tion and a vicious circle of adverse conditions in a 
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backria-lialhed and injured colon wall favor chronicity. 
Emotional and p.sj'chic disturbances may exacerbate 
the condition by their effect on the motor and secretory 
mechanisms of the gastrointestinal tract, Init it is diffi- 
cult to convince surgeons that the pstrhosomatic fac- 
tor can 1)2 tlic initial cause of tissue Ijreakdown or 
nccrotlsm. 

PATHOLOGIC ANATOMY 

This inflammatory condition begins in tlic rectum 
in ninety per cent of the cases. Early in the disease, 
the mucosa is hyiJcrcmic, with or without edema. 
.Shallow erosions develop at the sites of minute ab- 
.scesses, edema becomes more marked and the inflain- 
mator}' reaction becomes more acute, with an angry 
red appearance, freciuentl}- mottled. The ulcerations 
become more prominent and deeper, with the long 
axis quite likely to lie arranged longitudinally. A 
nnicopurnlent, Iilood tinged exudate is present or 
small blood clots may be distributed over the ulcer- 
ating area. The ulcers coalesce as denudation of the 
mucosal layer continues, causing a granular appear- 
ance. and varying degrees of stricture and scarring 
ensue. Between ulcers, proliferative hi-perplastic tis- 
sue and polypoid development makes its appearance. 
All layers of the bowel wall become involved and if 
the ficritoneal cavity is opened, the serosa appears 
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cfleniatoiis and injected. In the early and acute phase, 
tlie caliber of the bowel may he large, but later it 
usually l)ecomes contracted. The disease tends to 
spread throughout the colon although segmental types 
ma}' occur with involvement of only a section of the 
colon and with or without later involvement of the 
rectum. 

CLINICAL PICTURE 

Cave (5, 6. 7) refers to four types of the disease, 
which is a good clinical classification — namely 1) 
mild cases, at least temporarily arrested and perhaps 
cured by medical management alone; 2) chronic with 
remi.ssions; 3) chronic, continuous; 4) acute, ful- 
minating, frequently fatal. 

The onset may simulate acute enteritis with fre- 
quent loose stools and alKiominal cramps, accompanied 
by varying rlegrecs of mucous or bloody rectal dis- 
charge with or without purulent e.xudate. In the acute, 
fulminating tyj^e, the patient has almost continuous 
liquid evacuations. Fecal material is minimal, and the 
discliarge consi.sts almost entirely of mucus, pus and 
blood. 'With subsiflence of the acute phase, stools 
may continue to be loose and frequent and urgency- 
is a common symiitoin. Periods of constipation may 
occur only to he followed in most cases by a bout of 
stool frequency. Abdominal distress and colic arc 
common complaints, and these frequently rush the 
patient to a toilet where he e-xpcis some gas, a little 
bloody mucus, or minimal watery fecal material, us- 
ually with at le.'ist momentary relief from the rectal 
tenesmus. 

'fhe patient may have no increase of temperature, 
ma}' carry a low grade temperature, or a severe septic 
temperature may be present. A .systemic toxemia is 
usually associated svith some rise in temperature, and 
in these cases there is ustialh' loss of weight and 
strength, anemia, and nutritional disturbancc.s. In 
the chronic state, many jjatients maintain their weight 
and show very few or no effects of a chronic infection. 
Any and all comjdiaitions of infection with its sec- 
ondary manifestations may occur. 

DIAGNOSIS 

The physical e.xamination may reveal nothing of 
significance except some tenderness along the colon 
and not infrequently this is minimal. With a suspicious 
history, one must immediately make a rectoscopic 
examination and he will usually be directly rewarded 
by being able to prove or di.sprove the presence of 
ulcerative colitis. The appearance of the bowel wall 
varies as heretofore described, and in practically every 
case whether in the acute, chronic or subsiding stage, 
the rectal wall bleeds easily. In the acute, fulminating 
form or advanced chronic stage, narrowing may be 
marked, and digital examination maj' warn the exam- 
iner that rectoscopic examination will be difficult. At 
times it is almo.st impossible to insert the average size 
proctoscope. In other cases, pseudo-])olyp formation, 
resulting from the hyperplasia, may make one sus- 
picious of polyposis of the colon. Flowever, the pseudo- 
polyps are softer, the surfaces are irregular, and the 


granular appearance of the muco.sa between the polyps 
distinguishes the condition. Warm stool e.xamination 
should be done to exclude amoebic ulceration, and it 
is, of greater value to obtain a specimen from the ul- 
cerated area through the proctoscope. 

Second in importance to the proctoscopic examina- 
tion in the diagnosis is the roentgen examination. 
Barium enema studies usually offer, some evidence of 
t’-.c extent of the disease although one cannot exclude 
ulcerative colitis by a negative x-ray report. X-ray 
examination may be of jwrticular value in segmental 
uic.erative colitis. Usually the affected area reveals 
no haustrations and a fuzzy margin. However, mucus 
adhering to the mucosal layer or distortions of the 
muscularis mucosa may’ give a similar picture. Likewise 
lack of hausl ration may' mean only functional changes 
of the colon. True narrowing with fibrosis and short- 
ening, especially the “gas-pipe” appearance, are most 
significant. Harium-air contrast enemas are more diag- 
nostic for polyposis. T,^rgc polyps arc usually of the 
congenital type and one am usually differentiate the 
two types without difficulty by proctoscopic examina- 
tion. 

liivery’ jiatient with recurrent or protracted diarrhea, 
c.specially with the history of passing blood, must 
have malignancy and amoebic dysentery’ ruled out. If 
thc.se arc excluded, the chances arc that idiopathic ul- 
cerative colitis exists, 

THERAPY 

It is my belief that the treatment for ulcerative co- 
litis is jwimarily’ medical, and that about ninety per 
cent of tiic cases will respond to it to a greater or 
lesser degree. Usually these patients are not cured 
and rela])se.s, either mild or severe, may be e.xpectcd. 
With peptic ulcer, non-surgiad management keeps 
the condition under control in about eighty per cent 
of the cases. Rclap.se.s occur, but surgery is not indi- 
cated unless these arc of a complicating nature. How- 
ever, surgery for peptic ulcer is not so devastating 
as the c-stablishmcnt of an ileostomy, and mere relapse, 
unless frequently incapacitating and complicating, is 
not an indiaation for surgery’ in ulcerative colitis. 
Various specific agents have been advocated for ulcer- 
ative colitis, but none have proven sufficiently suc- 
cc.ssful to be universally adopted. The many treat- 
ments which have been advocated and the frequent 
introduction of new regimes are the existing proof 
of the inadequacy. 

Those who manife.st an interest in the surgery for 
ulccnativc colitis should be alert to all forms of proper 
medical management of this condition. A surgeon 
.should be able to distinguish whether the case presented 
to him for surgery has had all the advantages of 
detailed mediaal management before committing him- 
self as to the advisability of surgery. The interest, 
ability and pessimism of medical men or internists 
in the management of this disease vary’ considerably. 
To recommend ileostomy, colostomy, or resection with 
or without anastomosis, and usually ileostomy is the 
recommended procedure, is a major decision of great 
significance to the patient. The surgeon should have 
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tinan; nicdtcri! tn:nn;<cmcnl. 

A dill low in rf.sidiic •'nid Iiijil! in jiroioins and 
carbohydrates is universally accepted. I'lie calorie in- 
take should he hiph. If tlw jiatienl is too ill or fail.s 
to eat, supplements shonlil he addeil, especially the 
protein hvdrolysate.s, tu prcvi'til or correct a 'hvpo- 
prou-incmia. Some direct that insulin he ftiven I’lnilv 
to .stimulate the appetite. .Nltention must he |,'ivon u> 
water and electrolyte halance.s. .and a Ini'}! vitamin 
intake must he maintained. This is jeirticnlariy iriu; 
when .stools are ireipient and copious, Mackie, Kddy 
anti Mills till have admirably detailed the. vitamin 
rcqttireuwnts for patients with ulcerative colitis. 

SunjilDinaiic treatment directed toward minimi 7 ,int> 
iiKcsttnal .sjia.sm and frctpienry of stools should he 
cmpl'.asized more freqttently. Many times thc.se arc 
the condition.s for wliich the palient .sctTs relief, 
rather tlian the cfTects of a dewisfatiinc in/ectiotL 
Atropine, belladonna or other antispasninrlics arc in- 
dicated routinely. A mixture of eijiial parts of milk 
of lii.siutith and paregoric in one or two drahm do.scs 
after every second bowel inovemeiu of the 24 hnnrs 
seems to he a practical measure. In addition, kaolin 
in some form, with or without pectin, may he iiseil. 

The jioorly ah.sorhahlc ,<nlionamidc.s are of .some 
v.'dne in the manaiicmcnt of s(>inc cases, hut a critical 
analy.sis fails to supply convincing proof of many 
actual etire.s, Snlfathahmline aitpears to he most widely 
used at this time, and is nsnally administered in I 1/2 
gram doses four limc.s daily over a period oi two 
or more months. In some cn.se.s, the teiniiorary rcsnlt.s 
at le.ast are (jttite .striking. Penicillin and .strepto- 
mycin have not given encouraging re.snlts. In fttlmin- 
ating ca.'e.«, one should certainly use stilfonamide.s and 
petu'cillin tintii we have definite jiroof that they arc 
of no value. 

Rectal instillations have liceii decried the last few 
years, but I do not believe one can deny the fact that 
before the advent of the newer antihiotic.s. certain 
drugs per rectum did seem to he effective in some 
cases. One might argue that the supportive treatment 
was rcs]5onsib!c for the improvement of the patient, 
but the satnc argument will hold with any of the 
newer treatments. Gentian violet and ncriflavine by 
mouth and per rectum were used rather widely .at 
one time, and certainly are still worthy oi trial in 
some ca.ses. Instillation of kaomagma has also been 
advocated. Cod liver oil instillations 12), one ounce 
per rectum once a day or every other day for a period 
of several weeks, have certainly been helpful in some 
cases, and slionld he tried. The principle of cod liver 
oil per rectum is the same as for othe'r open, sluggishly 
healing surfaces plus the possibility of some absorp- 
tion taking place. 

The c.xlsting anemia mn.st be corrected and blood 
transfirsions frequently give these jiaticnts a tremen- 
dous boost in tlieir general condition. Plasma and 
intrar’cnous jirotcin hydrolysate arc .used to further 
correct the liyjioproteineniia. Blood plasma also helps 
to overcome any c-xisting or threatening acidosis. 

At one time, there was a wave of enthusiasm for 


Volurrlf: If 
NiimlKT 12 

the use of vaccines and sera of various types, hut 
only a few have continued to u.se tin’s type of therapy. 
Fever therapy and foreign protein therapy h.avc also 
been tried. 

The p.syrhi.atric j.ha.se has been studied and some 
are so enthusiastic .i.s to Iwlicve that with the term 
•'l»syrho.somatie,’’ the jenweea has finally Iwn dis- 
covered. If is true th.Tt ihi-se patient.s many tirnc.s de- 
velop emotional disturbances and that ji.wdiic factor.s 
may c.xnccrhate an attack, hm it i.s ilifficult for the 
.stirgeon to accept the theory that p.sychic infincnccs 
can c;in?e ti'isne to necrotize and ulcerate. This statc- 
tncr.i is made irrespective of exi.'^ting theories alionl 
.some phases of jK'ptic ulccr.ation. 

IKDICATIOS^ FOR SURGERY 

Xol infrequently one hear.s or rends the .statement 
th.'it doctors Irtve too long relegated the treatment 
of ulcerative eoliti.s to a medical regimen and con- 
.seqnently the jjatient arrive.^ for surgery in a miserable 
condition. It is my reaction that it i- far better to 
have a few jiaiieuts arrive too late for surgery than 
to subject too many to unnece.ssary surgery, which 
to be of value is rather mutilating and n.siially ksivc.s 
the patient with a permanent ilc-ostonty. f.)ne migiit 
argue that if ileostomy were pcrfonueii early in all 
cases', freciuently the coiuiition would prove to he 
jrtrtialiy reversible, or at least not intractable, and 
noraml IkiwcI continuity could be re-est.aldi.shcd. Wc 
liave iio data to support thi.s contention, and those 
few who ajipear to he estahli.shing ilcostomie.s rather 
c.arly nn<! in increasing numher.s are not reporting that 
later closure of the ilco.stomy has proven feasible in 
any greater percentage of aise.s. .■\gain, if ileostomy 
is pcrfonueii early and later do.snre i.s .siicces.sftilly 
nccomplisiied, it couM he snspeeted that the ca.sc in 
question might have responded satisfactorily to medi- 
cal management without the added ri.sk and temporary 
dis.ndvaulnge of an ileostomy. 

The degree and stage of intraci.ahility is a rekative 
clinical evahiation and it is difiicnh to state the exact 
criteria for surgical interference. Certainly snrgcr.' 
must be considered in tiie following condition.s; 

1) .Acute, rajiidly jn-ogrc-ssivc, fulminating type. 

2) Impending perforation — acute or chronic form. 

3) Chronic intract.able ulcerative colitis resisting all 
fonus of medical therapy and incapacitating the pa- 
tient for long periods of time. 

4) Complications — perirectal ah.scess. fistula, stric- 
ture with obstruction, poh'po.sis with malignant de- 
generation. 

5) Severe and/or repeated bowel hemorrhage not 
responding to tran.sfn.sions and vitamin K — ques- 
tionable. 

SURGICAL PROCEDURES 

.Appendieostomy and cecostomy are mentioned only 
to be condemned. Colostomy of the transverse colon 
is justified in the infrequent segmental nlccnative colitis 
involving tlie left colon. Ilcosigmoido.stomy is rarely 
justified as it is most unusual to find ulcerative colitis 
only involving the pro.ximal colon and leaving the 
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rectum and sigmoid free from invasion. In only one 
of 111 }' own cases did ileosigmoidostomy seem indicated 
and to date, at the two year period, the result appears 
quite satisfactory. The writer has seen two patients 
who were sulijected to primary ileosigmoidostomy by 
other surgeons when the rectum was apparently free 
of the disease, who develojied a severe ulcerative proc- 
tit's I'.dthin a few months. 

Ilcostonw is the procedure usually indicated when 
surgery becomes the choice of treatment. The type 
and position of the ileostomy stoma arc important. 
The loop ileo.stomy should be used only in those ex- 
treme emergencies where it is presumed that the pa- 
tient would be able to stand only the simplest and 
quickest of procedures. With the loop ileostomy, proxi- 
mal bowel contents may spill over into the distal stoma 
and thus defeat the intent of placing the colon at 
complete rest. /\lso this type of ileo.stomy is more 
difticult for the patient to manage, it being especially 
difficult to fit a suitable ileostomy bag (Kocnig-Rutr.en). 
l^aler, when colectomy is done, it is technicall}' more 
diflicult to free the tenuinal ileum. The end type 
ileo.stomy is preferable. Some controversy exists as 
to management of the distal ileal stump in this pro- 
cedure. Some favor closing the distal stump and 
dropifmg it back into the abdominal cavity. With this 
nieihofl, however, there exists the danger of a blow- 
out. Cave (5), Cattcll (4), Garlock (9) and Rankin 
(12) now favor bringing the distal ileum onto the 
abdominal wall, thereby avoiding the possibility of a 
blow-out. It is now my preference to make an end 
tyjje ileostomy and bring the distal end onto the ab- 
flominal wall. Ileostomy has been accompfished by 
several different techniques. I have alternated between 
opening the abdomen through a generous McBurney 
incision and through a lower left paramedian incision. 
In the former, after dividing the ileum, a buttonhole 
excision is made in the area just below and to the 
rigl'.t of the umbilicus, the proximal ileum is brought 
onto the abdominal wall, the distal ileum is closed and 
dro]>ped back into the abdomen and the McBurney 
incision closed. At the present time, I favor a tech- 
nique previouslj' used. Under combination anesthesia 
— local infiltration and cyclopropane with or without 
a hllle curare — a left rectus incision is made just 
below the level of the umbilicus. All precautions arc 
taken not to see or touch any part of the colon. The 
distal ileum is usually quite easily identified as it 
arises from the pelvis over toward the right side, and 
by tlie ileocecal fold which is a thin fold of peritoneum 
usually infdtrated with fat and e.xtcnding from anti- 
mesenteric border of the ileum to the cecum. This 
fokl is well depicted in Denver’s (8) test book on 
surgical anatomy. After dividing the mcsentciy about 
10 cm. from the ileocecal junction, the ileum is doubly 
clamped and divided. The proximal end is closed over 
the clamp with an inverting continuous catgut suture. 
A small buttonhole is made about 5 to 6 cm. below 
the umbilicus and 2 to 3 cm. to the right of the mid- 
line. The closed pro.ximal end is delivered through 
the buttonhole incision, the mesentery is secured to 
the peritoneum of the abdomin.al wall and the bowel 


wall to the fascia in the small buttonhole incision. 
These sutures prevent retraction or later prolapse. 
The left rectus incision is closed around the distal 
end and the clamp is left in place for some five or six 
days. The closed proximal end is then opened and 
a mushroom catheter placed in it to prevent abdominal 
wall contamination while the abdominal incision is 
sealing oft’ and healing. Subtotal colectomy is carried 
out through a long left paramedian incision about 
four to six months later. The remaining sigmoid, rec- 
tum and anus are removed-at the third stage some four 
to twelve months later, I have not attempted later 
anastomosis of the ileum to a rectal segment. I have 
been consulted in two instances where this procedure 
has been carried out, and in both I recommended a 
return to the ileostomy status. In one case, it became 
necc.ssary to re-establish the ileostomy within four 
months and in the other within nine months. 

In a recent check of 71 consecutive cases of ul- 
cerative colitis seen over a ten 3 ^ear period on both 
charit\' and private services, onR nine patients were 
subjected to surgery, a surgical incidence of twelve 
per cent. Eight of these were given ileostomies. Two 
emergenc\' ileostomies were performed, and one pa- 
tient died, which is a niortalit 3 ' rate of fifty jier cent 
for emergency ileostomy. The six patients with elec- 
tive ileostomies recovered, i.c., no mortality for this 
.small series. This gives a general mortalitj' of twelve 
per cent for ileostomy. The ninth patient recovered 
following an ileosigmoidostomy, a general mortality of 
eleven per cent for cases of ulcerative colitis subjected 
to surgical procedures. In this scries, only two of 
tho.se patients not subjected to surgery died. The others 
were dismissed as improved but we have no follow-up 
data at present as to whether these patients died later 
or had surgery elsewhere. All cases have been or 
are being concluded with sub-total or total colectomy. 
No attempt has been made to rc-establisb bowel con- 
tinuity by simple closure of the ileo.stomv. Probably 
the failure to accomplish closure of a single ileostomy 
c.an be attributed to the policy of onl}' offering surger}' 
in cases where failure of medical treatment has been 
beyond doubt. However, by practicing this policy, the 
total ' number of ileostomies for the 71 i)atients is 
minimal. In the 63 patients not operated upon, there 
were only two hospital deaths, a mortality of 1.5 per 
cent. One of these had a progressive, fulminating ul- 
cerative colitis, in which ileostoiu}' carries a 50 to 75 
per cent mortality, and the other was a chronic case 
with frequent relapses who had refused surgery a 
number of times. 

SUMMARY 

From this small scries of cases, all of which could 
be considered moderately severe to severe in tv])e. only 
twelve ])er cent were subjected to surgery. Possibly 
a more radical attitude might be taken and ileostomy 
performed more frequently. True, one might occa- 
sionally save another life with the policy of more fre- 
quent and earlier surgery but this policy would also 
give more patients ileostomies, which in itself airric.s 
a mortality rate. Also important is the fact that the 
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[greater i)m-c)itn},'f of them {irohnhly would have been 
able to carry on their activities witboiil this tmdesintblc 
procedure. At present, we do not liave .sufTicienl rvi- 
deiice to conclude that early ileosiojuy in ulciraiive 
colitis will rtsult in l>ermanent cure of the disfsse 
and iieimit permanent ilo.sure of the ileostomy and 
re-establishment of bowel continuity, thus avoidiutt 
pennanent ileostomy. It is my impression that the 
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case ilcfistomiVcd in (he early stage without an acic- 
fjitate trial hy medical man.agcment, with subsequent 
successful chisure of the ileostomy, is the tyjie which 
U'otdd have responded s-atisfartorily to proper medical 
tiianageiiu nf . However, ileostomy at times is definitely 
hfe saving .and at other times is the only means hy 
wind! we can make nlctrative colitis conmaiilile with 
life. 
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Comments on tfic Laboratory Diagnosis of Enteric Infections 

Ry 

()SC.\K FlU.SKXl-EI.n, M.D„ M.S, 

and 

VIOL \ MAE YOVKG. M.S. 

cnirAno, ii.usois 


T he rapid T’ROHRESS in kncteriolog.v. para- 

sitolngy and serolo,gy during the last years con- 
stantly increase X the difficulties faced hy the gnstrtv 
cnicrologist niitl In's lalioratory aid when methods of 
examination have to he relected which can he carried 
out in a small laboratory without the use of elaborate 
apparatus, large scries of diagnosiic sera and much 
special e.xpcriencc. While the autliors discussed lab- 
oratory procedures suitable for large, wdl-cquippcd 
establishments with highly specialized personnel at 
great length in other papers ('I, 2), this article is 
destined for the nsc of small laboratories adjacent to 
tlve office of the gastroenterologist. The methods de- 
scribed here are. therefore, not necessarily identical 
with those recommended for large establishments. The 
efticacy of the procedures described in the present pa- 
per is somewhat lesser than that achieved hy more 
intricate and more extensive methods. The .statistical 
analysis of these jirocednrev, however, .shows that 
their prohaliility of success i.s higher than .90. l‘.,vcn 
better results can be achieved by repeated examina- 
tions Thus, in the lon.g run. the final outcome of the 
series of examinations using simple methods will he the 
same as if more extensive procedures are applied to 
a fewer number of specimens. 

In the experience of the writer.s, which is prob- 
ably shared by most laboratory workens, the crucial 
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points of (he c.xamination lie not only ui the sehetion 
of the proper method hut. ettu to a larger extent, in 
the wa\' the methrxl i- jiut iiitu practice. The cardinal 
requirements may Ik- summarizeti as: 

1 ) [’roper method of specinicn collection. 

2 j’ Immediate jire-.-erviition or examination, ntoid- 
aiice of drt ingr. 

.3) Selection of the most suitah'c j>ortion of th'- 
.s]x.-nmen. 

4) Properly jirepared media, stains and reagents 

.s) Satisfactor 3 ' technic of inoculation and fisbuig 

colonics. 

6) Correlation of biochemical and serological re- 
actions 

If these points are kept in mind, the methods here 
de-cribed will not fail to give satisfactory result'. 
Thev will he discussed in detail in the .subsequent 
chapters describing tlic technics. 

For the diagnosis of so-called “enteric" infections. 
Stools, urine and blowl are usually examined. L’rinc 
examination is important in Salmonella infections, be- 
cause these organisms arc often excreted through the 
kidneys, chiefly in typhoid and typhoid-like fevers. 

STOOL EXA3IL\AT10X 

I'or routine e.xamination, ne disregard anaerobic 
organisms, yeasts and molds, bcamse of the diOlctilties 
encountered" in their identifiaitiou. The .significance of 
these organism.s in the intestine has not been estab- 
lished as yet. 
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If Streptococci arc the object of our search, as 
they may he in ulcerative colitis, one or two blood 
agar plates nia}' have to be added to the series of 
bacteriological media. The differentiation of Strepto- 
cocci isolated from the intestinal tract .should not be 
attempted in a small laboratory because of the great 
number of biochemical and serological tests required 
in this work. 

In America, the chief interest of laboratory workers 
is directed toward Shigcllae (dysentery bacilli), Sal- 
monellae (typhoid-paratyphoid-enteric bacilli) and 
parasites. Xo stool examination is complete without 
a search for these bacteria, protozoa and helminths. 
One of the greatest mistakes made in stool examina- 
tion, chiefly in chronic intestinal disturbances, is to 
tc-st the .stool either only for bacteria, or only for 
protozoa. The fesitures of amebiasis (types II and III 
of Craig) resemble so closely forms of badllary in- 
fections that differential diagnosis is impossible with- 
out the aid of the laboratory. 

The •stool has to be fresh and examined not later 
than fifteen minutes after collection. If such exam- 
ination i.s impossible, preservatives have to be used. 

Stool collection. The ideal method to collect stools 
is the procedure described by D’Antoni (3). This 
method can be carried out only by a gastroenterologist. 
The patient receives a .Siiline catliartic. A cleansing 
enema is given. Pre- and post-cathartic stools are col- 
lected. The fecal material evacuated after the saline 
enema is also sent to the laboratory. Finally, sig- 
moidoscopy is performed. Material is collected with 
the aid of a succion bulb and with proctologic swabs. 

• It is not possible to collect material in this way 
in all cases. We have to be .satisfied with diarrheic 
stools and rectal swabs (preferably collected accord- 
ing to the well-known jirocedure of Hardy and Watt) 
in cases of diarrhea. When the lesions sit in the 
higher parts of the intestine and no diarrhea is pres- 
ent, as, e.g.. in shigellosis or amebiasis involving pre- 
dominantly the ascending colon, post-cathartic stools 
arc more informative. It should be a general rule to 
examine both post-cathartic and sigmoidoscopic speci- 
mens. 

.'V stool specimen evacuated in a toilet near to the 
laboratory can reach the table of the bacteriologist 
easily within a few minutes. Sigmoidoscopic swabs, 
however, will dry out before they are brought to 
the laboratory. It is recommended, therefore, that 
one or more such swabs are (lumped into peptone 
broth (for bacteriologic examination) and others used 
by the gastroenterologist for the pre])aration of per- 
manent slides (for protozoa). The gastroenterologist 
is furnished with a Coplin jar filled with Schaudinn’s 
fixative and a few slides. He .streaks the fecal ma- 
terial to the slides and places the slides immediately 
in the fixative. The C(jplin jar is brought to the labor- 
atory at a convenient time, together with the jieptonc 
broth tubes into which the swabs destined for bac- 
teriologic examination were put. 

Stool prcscn’ation. If stools cannot be examined 
immediately, they have to be preserved, d'wo collect- 
ing bottles, one ounce each, are used. One of the 


bottles contains about 20 cc. of 10% formalin, the 
other about 20 cc. of the fluid of Bang.xang and Eliot 
(see Appendix No. 1). About one gram of the fecal 
material is thoroughly mixed into each of the bottles. 
Formol will preserve parasites indefinitely, while 
Bang.xang’s fluid will keep .Shigellae and Salmonellae 
alive for about one week. 

Stool c.raininatiou. If possible, a mucous part of 
the stool is used for examination. Two alternative 
methods may be used for the bacteriologic te.sting of 
stools, both employing plating media which are easy 
to prepare. It i.s essential that the plates are suffi- 
ciently thick (about 1/4"). Their surface shall be 
dry. Pl.ates older than four days shall not be used. 

Either two 5. S. Agar plates (Difeo) or two to 
three E. M. B. (Eosine methylene Blue, Difeo) plates 
are .streaked. It is important that a good streak, giv- 
ing many isolated colonies, e.g., the clock-streak, is 
used. After 24 hours’ incubation, colorless, j-ellow or 
brownish colonies are picked to T. .S. I. medium 
(B. B. L. ). When .S. S. plates are employed, one 
tube of Tetratbionate brotb (Difeo) is also inoculated. 

The tube is incubated for 24 hours, then streaked 
to a Bismuth Sulfite Agar plate (Difeo) which is 
incubated for 48 hours. Black colonics with a halo 
and metallic sheen are picked from this plate to the 
T. S. I. medium. Instead of the tetratbionate broth, 
two brilliant green E. M. B. plates (11) may be 
streaked. They are picked after 24 and 48 hours in- 
cubation. 

The growth from the T. S. I. medium i.s studied 
according to the reaction observed after .30 to 32 
hours incubation. 

If there is an alkaline slant, an acid butt and no 
gas formation, Shigellae and typhoid bacilli are sus- 
yiccted. The growth is inoculated into; 

One tube of seinisolid mannitol ( see Appendix 
Xo. 2). 

One tube of peptone (jmeferably tryjaone or med(j- 
jjcptonc) broth. 

One or two agar slants. 

The next day mcjtility in the semisolid mannitol 
is observed. .Shigellae are non-motile. while typhoid 
• bacilli arc motile. Thus Shigellae will have grown only 
along the line of stabbing, while typhoid bacilli will 
spread out into the medium. Typhoid bacilli ferment 
mannitol, while .Shigellae may be mannitol-positive 
or negative. 

The growth in jieptone broth is used for the indole 
lest. Typhoid bacilli do not produce indole; neither 
do Sh. dysenteriac, Sh. sonnei and a number of the 
Sh. paraclysentcriac I''lexner-Boyd strains. 

The growth from the surface of one agar slant is 
used for agglutination tests. The slide agglutin,ation 
method is recommended for small laboratories, using 
commercial (Lederle) sera, dhe technic described in 
the jiamphlets enclosed with these .sera have to be 
followed in minute detail. There is no use in testing 
the suspected strains with other sera than those in- 
dicated by the biochemical reactions of the organism. 
E.g., indole positive Shigellae shall not be tried until 
Sh. sonnei serum. 



394 


Volume H 
Xiimber 12 


The American Journal of Digestive Diseases 


table I 


Biochemical Properties of Shigellae and Salmondlao 
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Explanation: 


K alltallne A — acid <1 — acid and gas 

accessary but or iranirm has to be Voges- Proakauer negative. 


Ti’phoid Iiacilli iisttalit' form sonic hydrogen sulfide, 
which reveals itself hy a small amount of' hhekenmi^ 
in the T. S. I. tube. This lilackeninfj may tievetop 
late. Rarely strains of Shigella also g’ive tliis reaction. 

Jlisleading reactions occur chiefly when dried T- 
S. I. tubes are used. Such media do not show gas 
formation when inocnlatod witii organisms producing 
gas and tlius niaj’ supiiort false suspicion of Shigellae. 

So-called anerogenic paracolon organisms wliich 
give reactions similar to those of S. typhosa or Sh. 
dispar, are rare. They are usually' motile and fonn 
indole. 

The diagnosis of Shigella strains has to he confirmed 
hy further biochemical tests. Tubes containing rham- 
nose and dulcitiol (see Appendix No. .3) are inocu- 
lated. Table I shows the results of such reactions. 

If the organism produces in T. S. I. medium an 
alkaline slant, acid and gas in butt, Salmonella f other 
than tvohoid bacillus') is suspected. Most Sabnonchac 
isolated in the United States form bj'drogcn sulfide, 
causing blackening of the medium. Protei and para- 
colon organisms produce similar reactions. Many of 
them may be c.'cclnded by di.scarding T. S, I. tubes 
emitting a strong, unpleasant odor. Salmonella fer- 
ment mannitol and do not produce indole. They arc 
also Voges-Proskauer negatii'C. 

The fobowing media arc, therefore, inoculated; 

One tube of semisolid mannitol fsee Appendix Ro. 

2 ). 

One tube of peptone (preferably tryptonc or inedo- 
peptorse') broth. 

One tube of V. P.-M. R. medium (Difeo or 
B..B. L.). 

A ftcr 24 hours, all cultures which do not show fer- 
mentation of rnannitol or which produce indole are 
discarded. From the V. P.-ISL K. tubes of the re 
maining cultures two agar slants are inoculated. 

One" day later, the T. S. I. medium is re-checked, 
if tlie slant is still alkaline. If not, the culture is dis- 
carded. The Voges-Proskauer reaction is performed, 
using Leifson’s technic (see Appendix Xo. 4). If 


the reaction is negative, the growth on the agar slant 
is tested with Salmonella sera (Lcderle). 

It is a de.sirahle procedure to mail cultures which 
cannot be identified to a Salmonel’a-Shigel'a typing 
center. Such centers will gladly check diagnoses of 
strains made in small laboratorie.s. 

Most doubtful re.snhs are the outcome of working 
with impure cultures. Improper streaking resulting 
in few isolated co'onies, careless fishing of the co’onics 
during which neighboring colonics arc touched and 
other technical mistakes may hifrodnce a mi.xtnre of 
organisms into the T. S. I. tube. The media recom- 
mended for the plating of .stools arc highly inhibitory 
for many non-pathogens, nevertheless such organism.s 
remain alive on them. Thus, when colonies arc picked. 

• 'uly the center of tlie colony shall be touched with 
the needle. 

The desc'-ilicd method is somewhat lengthy. It 
gives, however, good results and permits saving media, 
sera and nianjiower. 

For the detection of parasites, the methods difier 
according to the goal of the examination. ' Helminths 
and their eggs may be found in direct .smears and 
u-ith flotation mep'ods. A biopsy of the rectum may 
he necessary in schistosomiasis. Helminthic examina- 
tion. except in direct smears, do not fall within the 
.scope of this paper. A search for protozoa is always 
indicated. The chief aim is to discover Endamocha 
histolytica. Other protozoa, however, also may play 
a role in intestinal di.sordcrs (4). 

When searching for protozoa, the most important 
point is to c.xamine the material a.s soon as possible 
(within 15 minutes after the specimen %vas collected 
wlien no pre.servative is uscdl, and that the slide.s 
never arc allowed to dry' during the procedure. Alany 
laboratory workers are afraid to dump wet smears 
into the fi.xative or wait for the evaporation of the 
xylol before covering the slides. Such he.sitation re- 
sults in worthless preparations. 

Saline, iodine tinged smears and permanent slides 
are recommended for the diagno.sis of protozoa. 
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The saline and the iodine smears are prepared on 
the same slide. One drop of saline, and one drop of 
D'Antoiii’s iodine arc put on two different ends of 
the slide. One drop of fecal material is mixed into 
each of them and cover slips arc applied. 

The permanent slirlcs arc prepared hy smearing the 
fecal material on the end of at least two, distinctly 
marked (with name and number) slides and placing 
the slides in Schaudihn’s fixative (see Appendix No. 
5). If the material is vcr\' liquid, some egg-albumin 
may be used to increase its adherence to the slides. 
It is recommended that the iluid is kept in Coplin jars. 
When the slides arc prepared in jiairs and put into 
the fi.xative back-to-back, material from as many as 
five stools may be fixed in one j.ar. Slides are pre- 
pared from fresh specimens as they arrive at the 
laboratory during the day. The jars are left standing 
until the ne.xt morning. The slides, however, may 
remain in the fixative for as long as 4S hours. After 
fi.xation the .slides are run through the following series: 

5 lo 10 minutes in 95 per cent alcohol containing 
enough iodine tincture to give it a port-wine color. 

5 to 10 minutes in 95 per cent alcohol. 

5 to 10 minutes in 70 per cent alcohol. 

5 to 10 minutes in distilled water. 

Mallory’s hematoxylin (see Appendix No. 6), ac- 
cording to the strength of the stain, from a few hours 
to 48 hours. 

There is, usually, a great width of permissible var- 
iation. Most solutions give a good stain in 4 to 24 
hours. Thus the slides reach tlie hemato.xylin in the 
morning, they arc removed from it in the evening or 
the next morning. 

5 to 10 minutes differentiation in tap water, until 
the slides turn dark iilue, but not longer than 10 min- 
utes. 

5 to 10 minutes in each of the following: 

70 per cent alcohol. 

95 ])er cent alcohol, 

Ab.'^olute alcohol. 

Xylol. 

Mount in Clarite or Canada l.ialsam. 

.Such slides ma}- be e.xamined at leisure. More ma- 
terial can be seen than when only saline smears arc 
examined. A more detailed study of the protozoa is 
possible. iMuch information regarding other cellular 
elements in the feces can be gained. Finally, the 
sh’rles may be kept as permanent records for about 
one year. 

This modification of Ratcliffe's and Parkins’ stain 
(5) has been userl by us for several years, with ex- 
cellent results. It is not superior to the flotation tech- 
nic but it is easier to apply in a small and busy lab- 
oratory. It gives better results than the presently used 
culture mthods for amebas. 

URINE 

Urine is collected into Tetrathionate broth (Difeo) 
and inculxitcd for 24 hours. .After this, one S. S- 
and one I'ismuth Sulfite plate (Difeo) arc streakeil 
from the broth and the growth treated as in work 
with stools. 


BLOOD 

Blood Cnlhtrc. Blood cultures are positive dtiring 
the generalized (septicemic) pha-sc of numerous .Sal- 
monella infections. Antibiotics and .sulfa drugs, even 
if not resulting in cure, distort the classic picture of 
salmonellosis to such an extent that the clinical diag- 
nosis is nowadays difficult in localities where such 
drugs are rotitinely administered to febrile cases. Re- 
quc.sts for blood cultures for Salmoncllae arc becoming 
rare, thanks also to the increasing standards of muni- 
cipal sanitation which make typhoifl fever a rare oc- 
currence. The question has to be an.swered as to 
whether routine blood culture media, designed pri- 
marily for the isolation of Streptococci, Brucellae a.o. 
from the blood, are satisfactory for the isolation of 
Salmoncllae or if a special medium, as bile-broth. 
.Sc!enitc-F or Tetrathionate broth should be used rou- 
tinely together with other blood culture media. 

A serie.s of experiments was set up, employing bile- 
broth, Selenitc-F (B. B. L,), Tetrathionate Broth 
(Difeo), Brain Broth Infusion with P. .A. B. (Difeo), 
Thioglycollatc Fluid Medium (B. B. L.'t, Tryptosc 
broth, Tryjjticase .Soy Broth (B, B. L. ) and Kracke’s 
Medium (Difeo). .Series of five tube.s, each con- 
taining 20 cc. of the respective medium, were used 
for each ex]5crimcnt. To each tube 2 cc. of human 
blood containing less than ten anti-Stilmnnella mouse 
protecting units per cc. were added. Groups of five 
such tubes each were inoculaterl with 20 2 organisms 
as .S. paratyjdii A, S. typhi-murium (two strains), 
•S. paratyphi B, 5. paratyphi C, S. cholcrae-suis (two 
strains'). .S. newport, .S. oranienburg, S. typho.ra 
(three strains) and S. panama, resjtcctively. Plate 
counts were performed (in quintuplicates) after 24 
and 48 hours. It was found that, with the exception 
of the thioglycollatc medium (which does not enhance 
the growth of Entcrobacteriacae ) all media gave b.iglter 
bacterial counts than bile-broth, .Se!enite-F ami Tetra- 
thionatc broth. Thus, routine media employed for 
hcmoculture are satisfactory also for the detection of 
•Salmonella bacteremia. 

TABLE II 

Multiplic.stion of S.ilmonctlae in Routine Blood Culture 
Medio 

Medium Mean multiplication factor in 24 and 48 h'oiiro 

for S.Tlmonclla 


S,.Ienifo !•' 

T'-iralhio.mte 
Br.iln-lir<.t h 
Trypto.-.-' Itrvnfi 
Tryptlcace Foy brolti 
Kr.irke 

Tliinjrlycoll.i;,' 

Multlpiicallr.n f.-'.etnr?.- ar,? frhvn tn iMjn.ijytJ rhoii'-.'in.Js. 

iVrofffiig.no.r.A. The serologic dir.gnos;.' of '‘enteric” 
infectious from the blood of the oatient i.s .a cn:cial 
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method. As Weil pointed it out recently (6), agglu- 
tination e-Kperinients for the detection of Shigella anti- 
bodies in the .sera of the patients are difficult to in- 
terpret. According to our personal e.viicrience, .such 
tests are of little or no value and should he aban- 
doned until better laboratory methods are devised for 
the detection of blood agglutinins in .shigellosis. 

Agglutinating antibodies in salmonellosi.s can be eval- 
uated only if the patient has not been imnuini/ed 
against typhoid fever and did not suffer from sal- 
nionello.sis previously. There is much cross-reaction 
between Salmonellae. One has to keep in mind that 
the type diagnosis of Salmonellae i.s established with 
the aid of rabbit sera, manufactured by injecting .such 
organism.s info the vein, while in sick patient.s we 
deal with human sera in which antibodies were formed 
chiefly following the activities of the causative or- 
ganisms in the intestines. It i.s suggested (7), there- 
fore. that polyvalent antigens arc u.=ed and that only 
rising agglutinating titers are considered diagnostic. 
Due to cross-reactions and minor antigens, it is im- 
possible, in most instances, to establish the diagnosis 


of the causative organism iroin the outcome of the 
agglutination te^ts with the patient’s serum. 

T he \ i agglutination to.st is not a procedure appli- 
cable in a small laboratory, 

Comjilement fi.vation tests are useful in amebiasis. 
Rees ct al. (8), Roe (9) and Kent and Rein flO) 
contributed much to the production of a reliable lab- 
oratrjre’ method. 'J he antigen is available commer- 
cially. According to otir e.xpericncc, the reaction is 
always ]>o-,itive in amebic liver abscess and diffuse 
hejiatiti-. The number of positive cases is lower in 
patients having only slight intestinal lesions or with- 
out clinical s\nij)toms. Oiir restricted material, how- 
ever, floes not permit a final judgment, 

-SL'.M.MArn' 

J-aboratory methods routineh u.sed for the diag- 
nosi.s of shigellosis, .salmonellosis and amebiasis are 
fli'-cnsscfi. .Simple prf)cef!uros are described which 
may be used in small laboratories. Some pitfalls in 
the laboratory tccbnic are entfiha.si/ed. 
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APPEXDIX 


f 1) Preserving Fluid of Bangxang and Eliot, modified. 

Dissolve Sodium chloride 5 Cm. 

Sodium (Icsoxycholate 5 Gm. 

Sodium citrate 10 Gm. 

Peptone 5 Gm. 
in Distilled water 1 L. 

Adjust pH to 7.6 to 7.8. 

Add 3 cc. of a 1% .solution of Disodfum phosphate. 
Fill about 20 cc. in 1 oz. screw-capped bottles. 
Sterilize in flowing .steam for 20 minutes. 

(2) Semisolicl i^Iannitol. 

Dissolve -Agar 3 Gm. 

Sodium chloride 5 Gm. 

Proteose-Peptone Xo. 3 or Tr>-pticase 10 Gm. 
Jlannitol Diico 10 Gm. 
in Distilled water 1 L- by boiling. 

Afljust pH to 7.4 to 7 .6. 

Add 4 cc, of a 0.4^ watery solution of Brom 
crcsol purple. 

Fill into test tubes. 

Antoclaxe for 25 minutes at 15 lb. prc.ssure. 

(3) Rhamno^-e and Dulcitol. 

Dissolve Sodium chloride 5 Gm. 


Proteo'-e-Peptone Xo. 3 or Trypticase 10 Gni 
RhamnO'C or Dulcitol 5 Gm. 

in Distilled walcr 1 L. 

Sterilize b\ filtration or tube into screw-capped 
tubes and autoclave for 15 to 20 minutes at 10 
to 12 lb. ])res.=urc. Check for sterility by in- 
cubating for 48 hours. 

(4j Voges-Proskauer Reaction. 

Reagent of Lcifson; 

Dissolve I Gm. of Copper -.ulfate in 10 cc. dis- 
tilled water. 

Add 40 cc. concentrated ammonia, 

.Ad<l 950 cc. of a 10% solution of Sodium hy- 
droxide. 

Reaction : 

After 48 hours (or longer) cultivation in 
V. P.-M. R. medium, add to the growth an 
equal volume of the reagent. Observe result 
(copper discolorizafion) after 30 minutes. 

(5) Schaudinn’s Fixativ'e, modified. 

Saturated solution of Alercury bichloride in dis- 
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tilled water 200, cc. 

96% alcohol 100 cc. 

The day of use add to each 100 cc. of this mix- 
ture 7 cc. glacial acetic acid. 

J'lake up new solution at least every third day. 

(6) Mallory’s Hematoxylin. 

Dissolve 0.1 Gin. hemato.xylin in 50 cc. boiling 


distilled water. 

Dissolve 2 Gni. phosphotungstic acid in 20 cc. 
distilled water. 

After cooling, mix both solutions and make up 
, with distilled water to 100 cc. 

Let ripen for 6 to S weeks or add 10 cc. of a 
freshl}' prepared 0.25 per cent solution of Po- 
tassium permanganate. 


Appetite and Overeating in Their Relation to Obesity 

By 

JULIU.S BAUER, M.D., F.A.C.P.* 

Los Angeles, California 


H YPERPHAGL4, that is, e.xcessive food intake, 
is offered as explanation of various types of 
obesity both in man and experimental animals. Faulty 
habits and psychic factors (1) should account for 
human hyperphagia. Psj’chic factors, particularly, seem 
to appeal to the fashionable p.sychosomatic trend in 
modern medicine and a host of publications on this 
subject appeared in the last few years not only in the 
medical but even in the lay press. Obesit}' became 
a “behavior problem’’ rather than a metaliolic dis- 
order. In 19-15 I did not hesitate to consider such a 
shift as absurd (24). With animals made obese by 
experimental hypothalamic lesions it is not quite as 
simple. Rightfully Brobeck (2) raises the question: 
“Why docs the animal with hypothalamic lesions eat 
so much extra food? .... What changes in the 
internal emnronment set the animal to eating, and 
what changes are associated with satiety?” 

As nobody' is in doubt that the law of conservation 
of energy holds also for the animal body, and as 
it is an established fact that any surplus of intake 
of energy as compared with its output leads to ac- 
cumulation of fat in the liody, obesity may be called 
the result of an imbalance between energy' intake and 
energy output. Such a statement, however, is a tautol- 
ogy rather than an e.xplanation of the nature of obes- 
ity. IMany' authorities have emphasized the fact that 
normal persons must be protected against such an 
imbalance in some way; otherwise the majority would 
become obese. As a matter of fact, they are well 
protected. The automatic regulation of intake and 
output of energy is controlled rather precisely by a 
number of so-called general feelings, such as appetite, 
hunger, satiety and the desire for muscular activity 
or for its restriction, the latter being due to fatigue, 
weakness or exhaustion. But it is not only this ner- 
vous regulatory' mechanism which tends to maintain 
the body weight. The thyroid, as well, adapts its 
activity to the requirement. It restricts the production 
of honnone and herewith tlie oxidative processes in 
the body if an insufficient amount of food intake 
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threatens the maintenance of the balance, and it func- 
tions in excess if overfeeding is going to increase 
unduly the body weight. This adaptive power char- 
acterizes the living organism as compared with a physi- 
cochemical machine. 1 f exogenous, or simple, obesity 
is defined as the result of maladjustment between food 
and e.xcrcise, then it requires a breakdown of the men- 
tioned regulatory mechanism, which is represented by 
endogenous functions of the living body. In other 
words, an exogenous obesity is always an endogenous 
one also. 

The desire to cat and drink is a general feeling 
serving the organism to build up the necessary quan- 
tity of body tissue, to supply the energy for vital 
functions, and to maintain the body weight at an ap- 
proximately equal level. It is the requirement of tlie 
organism, both quantitative and qualitative, which 
rules the appetite under normal conditions. Appetite 
for sodium chloride or for calcium, for instance, is 
influenced by' the functional condition of the adrenal 
or the parathyroid glands, respectively', as Richter and 
Eckert (3) flemonstratcd in interesting animal ex- 
periments. l^utnam, Benedict and Teel (4) produced 
typical acromegaly and gigantism in a young female 
dog by treating it for fourteen months with intra- 
perltoncal injections of an extract of the anterior 
lobe of the beef pituitary containing the growth-pro- 
moting principle. The dog acquired a ravenous appe- 
tite, but no one is likely to assume that daily intra- 
peritoneal injections of pituitary' e.xtract stimulated it 
primarily. Every'one will rather assume that the in- 
jections provoked a tendency toward increased pro- 
liferation of cells, leading to gigantism and acromegaly, 
and that this increased cellular activity required a 
greater amount of energy', and in turn led to an un- 
u-sual intake of food. The increased appetite is, there- 
fore, to be looked upon as an interposed factor, not 
directly influenced by the injections but indispensable 
for the realism of gigantism and acromegaly' which 
the growth-promoting substance finally produced. 

A similar situation has been encountered in rats 
treated with thyroxin (5). They eat almost double 
but nevertheless lose in weight. Thyroxin certainly 
does not increase the appetite directly but by' the 
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aclnjitation of tlie body to the increased rcqnirehicnt 
of food in order to maintain the body wciglit. 

The existence of primarily ill-trained or Iiercditarily 
abnormal appetite causing obesity has been assumed. 

I am very much in doubt, however, whether it is 
possible to produce obesity artificially in a normal 
person. Wbat may he produced by artificial over- 
feeding or artificial rc.striclion of muscular activity 
i.s a temporar}' overweight, corpulence or fatness, hut 
not jier.sisting ohe.sity. The German language seems 
to be the only one which differentiates between 
“f'ettleihigkeit,” that is, the state of fatness, and 
“Fettsueht,’’ that i.s, the tendency to become tat. 

ftlany facts .spealc in favor of the concept that 
hyperphagia might he the consecpience of the primary 
tendency to overweight ; that it is a necessary means 
for the realization of obesity (0). The primary ten- 
dency to overweight can have dilTcrenl causes. The 
following classification fits the facts, in my opinion, 
mo.st adequately from both theoretical and practical 
viewpoints. 

r. Symplomatic obesity . 

1. Endocrine (hi'pothyroid, Iwpogonadal, adrenal 
cortical, pituitary, insular pancreatic). 

2. Cerebral (hypothalamic). 

II. Constilnlional obesity. 

I. Symptomatic obesity. — It is not within the 
scope of this paper to elaborate on the various forms 
of si'mptomatic obesity. They arc infrequent as com- 
pared with the constitutional variety. Among 275 un- 
sclccted cases of high grade obesity, there were only 
five cases of endocrine tind two cases of cerebral adi- 
posity (7). In all of the remaining 268 cases no .such 
diagnosis could be made. If some symptoms or signs 
suggestive of an endocrine disturbance were found, 
they were evidence not that an endocrine disease wa.s 
causing the obesity, hut merely of what we call "endo- 
crine stigmatization'’ (8). This term is used for 
structural or functional deviations that ought to be 
considered as indicators and side effects of an ab- 
normal constitutional (genetic) setup rather than as 
the undcrlving caii-e of a particular constitutional dis- 
order. Such signs of endocrine stigir'^itizatiou may 
he irregularity of the rh^dhm or intensity of men- 
struation. a late or premature onset or ces.sation of 
the menses, sterility, ovarian cysts, abnonnality of 
hair distribution, diffuse or nodular enlargement of 
the nonnally functioning thyroid, and others. 

The etiology of symptomatic obesity is a disease of 
the respective endocrine glands or of the hypothalamic 
region of the brain. Obesity is one of its symptoms. 
The pathogenesis of this obesity is only partially ex- 
plained by changes of heat production, overeating and 
restriction of muscular activities. There is evidence 
that alterations of the intermediary metabolism play 
an important role. Animals with hypothalamic obesity 
have been shown to transform dietary carbohydrates 
into fat at a tremendously accelerated rate (9). This 
occurs through the mediation of insulin, which pro- 
motes the accumulation of ingested carbohydrates and 
its transformation first into glycogen and then into 
fat in the adipose tissue (10). A dramatic gam in 


weight has been observed within a few hours after 
hypothalamic lesions. At this time the animals exhibit 
considerably increased muscular activity and “run al- 
most continually in an automatic almost frenzied fa.sh- 
ion for several hours after they awake from the 
anesthetic” ( Hetherington and Ranson, 11). Reduc- 
tion of energy expenditure is, therefore, not a fac- 
tor in the iiroduction of this tyjje of obesity. 

To deciflc Avhether Inperph.agia or alteration of the 
intermediary metaboli.sm is the primary disturbance 
exiicriments with restricted constant food intake are 
■ paramount. 'I'licy revealed that even under the.se con- 
ditions hypotha'amic lesions induce overweight in ani- 
mals which do not eat more than the controls. .-Xc- 
cordingly, “a disturbance in fat metabolism of a nature 
that actually enhances the laying down of fat in the 
various fat depots” t Keller et al.. 12) must be the 
primary effect of the hypothalamic lesion, and hyper- 
jihagia its secondary, indirect consequence or, .at best, 
a parallel phenomenon. A similar situation is en- 
countered in young normal rats when treated with 
growth-promoting hormone from the anterior pituitary 
gland. These rats gain .significantly more weight than 
do untre.ated litter mates, although food int.akcs are 
being kept idcntiail for experimental and control ani- 
mals. This fact, observed by Lee and Schaffer (13) 
and by the H. M. Ev.ans group ( 14 ) of inve,stig.ators, 
led to the conclusion that the growth-promoting action 
of the honnone cannot be .ascribed to increased food 
intalce. The rc.sulting deposit of tissue substance must, 
therefore, be considered a consequence of better util- 
ization of the foofi eaten. 

-Another fact proves that hypcrph.agia alone is not 
sufficient to e.vplain the phenomenon of ohe.sity : The 
unequal di.stribntion of fat accumulation in the adi- 
pose tissue of the body. Different parts of the adipose 
tissue exhibit a different, tendency for such an accu- 
miihition, they have a different ''Hpopltilia.” .\ local 
factor must, therefore, be involved. That the fat dis- 
tribution in m.ale castr.atcs. eiimichoid.s and those whose 
endocrine testicular function has been abolished by a 
pituitary or hypothalamic disease, show's the charac- 
teristic female (or eunuchoid or asexual) type can 
only be e.xplaincd by the assumption tli.at the testicular 
honnone inhibits the lipoiihiiia at certain parts of the 
body surface such ns the breasts, the lower .abdomen, 
the hips .and thighs (15), Hence also this s.ame fat 
distribution in obese boys whose testicular hormone 
is not yet available in sufficient quantity to check the 
lipophilia in the particular regions. -All fat boys e.x- 
hibit this eunuchoid or better .asexual fat distribution 
(15, 16, 17). The fact that this phenomenon was not 
understood led to the erroneous conclusion th.at such 
boys suffer from hypogonadism or from Froehlich’s 
dystrophia adiposo-genitalis. It took more - than 20 
years until the correct interpretation had been generally 
accepted. 

The characteristic fat distribution about the face, 
neck and shoulders encountered in adrcn.al cortical 
tumors and in Cushing’s disease proves that the adrenal 
cortex, too, e.xcrts an influence upon the lipophilia of 
the adipose tissue. To deny the existence of endocrine 
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obesity quite generally woulcl be spilling the bath with 
the baby. . 

JI. Coiistitiilioiial obesity. — , In the large majority 
of cases obesity is not a symptom of an endocrine or 
hypothalamic disease. To consider h 3 'perphagia for 
psychic or other reasons as its etiologic factor is 
overlooking certain fundamental facts. Heredity as 
an etiologic factor of most cases of obesity can hardly 
be questioned anymore. Danforth’s (18) strain of 
mice presenting extreme obesity linked with a yellow 
color as a- hereditary, dominant mendeliaii character- 
istic has its analogon in human pathology. Statistical 
studies, investigations on identical twins, and simple 
obseiwation in daily practice of obese patients and 
their families are proof of it. It mu.st be an abnormal 
gene or gene-complex, not faulty habits of eating, that 
accounts for this trul}' constitutional tj'pe of obesit}'. 
Not all members of a family living in the same environ- 
ment, but only those who inherited the abnormal gene, 
become stout. The stocky body build of the.se per- 
sons is an almost invarialile attribute of this gene or 
gene-complex. It is difficult to understand how the 
hereditary character of this body build can be ad- 
mitted and that of obesity be denied (19). 

It has been assumed that the abnormal gene might 
cause a hereditary abnormality of appetite and con- 
sequently hyperphagia (20). This is invalidated by 
the fact that the gene may act before appetite as a 
general feeling exists. It fits into the general panel 
of the ph 3 'siology of genes that the time of actual 
manifestation of their potentialities may var 3 ' in differ- 
ent strains. As far as the genes accounting for obcsit 3 ' 
are concerned, their manifestation in e.xccptional cases 
may take place soon after birth or even in fetal life. 
These are the cases described by T. Christiansen as 
“macrosomia adiposa congenita” (21). In the famil 3 ’’ 
reported b 3 ' this author, two sisters had five children 
each. Three and four respectively of the two sets 
of children were rather large at birth. These babies 
immediately after birth displa 3 ^cd e.xtraordinary appe- 
tites, grew ver 3 ’ rapidl 3 ’, and accumulated prodigious 
amounts of fat. Onh' one of them survived the fir.st 
year. Autops 3 ' performed in one case did not reveal 
any e.xplanation of the peculiar condition. From this 
observation the inference must likewise be drawn that 
overfeeding must be considered the compulsorv" con- 
sequence rather than the cause of obesity. Overfeeding 
is nothing but the indispensable means to the realization 
of the potentialities of the abnormal anlage. 

Pool (22) reported a case of macrosomia adiposa 
congenita who had been studied by us in some detail. 
An e.xtreme familial obcsit 3 ' in a twelve 3 'ear old girl 
was associated -ivith i)ol 3 'dactyl 3 ', syndact 3 'l 3 ’-, h 3 'po- 
phalangism due to an abnormal fusion of the pha- 
langes, a marked congenital deformation of the skull 
classified as acrocephaly, and intellectual deficienc 3 ^ .At 
birth the girl had a weight of 6 kg. (13.2 pounds). 
This fits into the picture of Christiansen’s “macro- 
soinia adiposa congenita.” .At the age of twelve years 
the weight was 182 kg. (400 pounds), the height 157 
cm. Tivo brothers of the mother had a bod 3 ' weight 


of 160 kg. (352 pounds) each, a third weighed 110 
kg. (242 pounds). 

In ca.ses of this sort it cannot be an abnormal appe- 
itc that causes obesity unless we use this word in a 
different than the usual sense: Appetite, not as the 
general feeling, as a p.syclwlogic category, but appetite 
of a bodily tissue, that is, as a biologic category. If 
we shift to this phylogenetically more primitive con- 
cept of the term “appetite,” then it is true, the gene 
responsible for obesity does cause abnormal appetite 
of the fat tissue. This, in turn, results in excessive 
appetite in the usual sense of the word and causes 
hyperphagia without which its actual manifestation 
would be impossible. 

For animal breeders the hereditar 3 '^ etiology of 
obcsit 3 '- is an established fact. The 3 ’ know that here- 
ditary obesity is the result of more efficient food util- 
ization (25). There are strains of rats that gain 
more rapidly in weight and require about thirt 3 ’' per 
cent less food per gram of gain” in weight than other 
strains. The “yellow” gene of Danforth’s adipose mice 
was shown to accomplish the increased fat deposition 
in .spite of a lowered food requirement per unit of 
gain as compared with normal mice strains. The ap- 
jictitc was only slightly increased. 

If wc use the word lipophilia for such an “appe- 
tite of the fat tissue” it becomes evident that it de- 
pends not only on certain endocrine factors, as we 
mentioned previously, but that its physiological re- 
gional differences arc dependent on a hereditary fac- 
tor. .Anybody paying particular attention to this point 
can see that the various types of distribution of sub- 
cutaneous adipose tissue are hereditary traits. The 
so-called girdle type, the trochanteric or breeches type, 
the inferior t 3 q)e with lipomatosis of the legs, or the 
superior tyjie with accumulation of fat in the neck, 
face, breasts, back and upper parts of the arms, are 
not the result of particular endocrine disturbances in 
women but are constitutional, that is, genetic variants. 
E.xccssive accumulation of fat at the buttocks known 
as steatopygia has even become a racial characteristic 
of certain Negro tribes. This fact alone proves its 
genetic origin since all racial characteristics must once 
in the past have been constitutional traits. It stands 
to reason that regional lipophilia must be subject to 
quantitative individual differences. 

Recognition of regional lipophilia logically involves 
recognition of lipophilia quite generally. “Adipose tis- 
sue is not merely a storehouse; it is also a manufac- 
turing plant in active operation, not only producing 
.some or all of its own stored materials , . .” (FI. G. 
Wells, 23). In any discussion of obesity adipose tis- 
sue must not be “a neglected subject.” The gene or 
gene-complex that is the primary cause of obesity, 
seems to be somewhat similar to the gene responsible 
for the height of the individual. Nobody questions 
that the latter is a constitutional and, to a certain ex- 
tent, a racial characteristic. This gene extends its 
activity upon various tissues such as the epiphyseal 
cartilages and the endocrine organs which regulate 
growth, that is particularly the anterior pituitary. Ac- 
cumulating a definite amount of adipose tissue, and 
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thereby reaching and maintaining a definite body 
weight, constitutes a unitary biologic process con- 
trolled by a particular gene or gcne-coinplex. The 
actual manifestation of this gene-complex, however, 
is spread over a large area of various organs and 
functions. These are the adipose tissue, the endocrine 
organs and the hypothalamus, which arc involved in 
the regulation of metabolism, of energy intake and 
output. Lesions of these organs may cause obesity 
of the symptomatic variety. In constitutional, ordin- 
ary obesity their functions are integrated at a diflercnt 
level by the action of the abnormal gene or gene-com- 
ple.x, without evidence of a disease of any one of 
these organs. 

It is not intended to discuss implications deriving 
from this concept of obesity. That has been done 
on previous occasions (24). One point only may be 
emphasized. We cannot extend our therapy to genes. 
Yet we can change the environment indispensable to 
the realization of the. potentialities of the genes, and 
we may counteract their activity by interfering with 
the mechanism of the realization. A nonnal person 
regulates his intake and output of energ>' automati- 
cally because of such general feelings as appetite and 
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satiety and because of his glandular and nervous 
functions. A person with constitutional obesity which 
he wishes to suppress cannot rely on his automatic 
regulations and must follow a certain regimen which 
counteracts them. In other words, the obese person 
is forced to eat and drink not what he wants but 
what his physician considers useful. He cannot rely 
on his automatic regulations if he wishes to avoid the 
consequences of his constitutional trait. 

Energy and willpower arc necessary to overcome 
the desire to cat more than has been prescribed. This 
is the point at which psychotherapy m,ay be requested 
in some c.ases. It does not mean, however, that obesity 
is primarily a mental disease. In fact, it is a metabolic 
disease. It may be caused by an abnormal genetic 
factor which accounts for the gearing of energy equi- 
librium at an abnormal level. This is the most frequent 
ordinary type of eonstitulional obesity. Or it may 
be caused by a disease of one of those organs that 
are involved in this gearing of energy equilibrium. 
This is the symptomatic type of obesity. Emotional 
factors which have been so abundanth- emphasized 
in the recent literature at best can be cooperating fac- 
tors but hardly the cause of obesity. 
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Use of Non-Nutritive Materials to Satisfy Hunger 

By 

FREDERICK HOELZEL 

CHICAGO, ILLIXOIS 


C RUDE NON-NUTRITIVE IMATERIALS, such 
as "round bark and wood pulp, seem to have been 
used throughout human histor}' in attempts to satisfy 
hunger under famine conditions. Such materials were 
used c.vtensivcly in Europe during the first World 
War but a great increase in gastro-intestinal disorders 
was attributed to their use. As a result, little use 
appears to have been made of such materials during 
the second World War. In China, kaolin seemingly 
was first used to still hunger under famine conditions. 
In tlie starvation treatment of diabetes before insulin 
was discovered, washed bran (bran with the starch 
washed out), vegetable pulp (thrice boiled vege- 
tables), agar, karaya gum, talcum powder, ground 
corn coljs, ivory nut flour, cellulo.se flour, mineral oil 
and saccharine ivere used in attempts to satisfy hun- 
ger. Some of these materials are still used in -the 
dietary management of diabete.s and also ohesit)c 
However, I believe tliat non-nutritive substances would 
be used more widely to make food restriction easier if 
their value (and limitations) were better understood 
•and if more satisfactory rcad 3 '-to-eat products were 
available. 

Obviousl.v, non-nutritive substances do not satisfy 
like food and they can even arouse or increase the 
desire to eat. This was noted in 1925 when Dr. 
Kleitman and I made studies of basal metabolism (1) 
and hunger (2) in connection with my 41-day fast. 
I tried to prevent the development of gastric “hun- 
ger” contractions while the basal metabolism tests 
were made by ingesting a quantity of non-nutritive 
material just before the basal tests were made. Records 
of gastric motility were simultaneously made by the 
balloon method. Although I ingested enough of the 
non-nutritive material to produce a marked sense of 
fullness, strong gastric “hunger-like” contractions were 
usually recorded within five minutes (1). When 
nothing was ingested, periods of gastric “hunger” con- 
tractions developed only at two- to three^hour inter- 
vals. The non-nutritive material (a simple mixture 
of cellulose flour and petrolatum flavored with sac- 
charine) obviously stimulated the gastric motility and 
the stomach rapidly became empty again \vith resulting 
gastric “hunger” contractions and sensations. 

The reaction of the stomach to the non-nutritive 
material (tendency of the stomach to contract) ex- 
plained why only a moderate amount could be in- 
gested before a marked sense of fullness developed 
and the rapid emptying of the stomach explained why 
1 usually found it necessary to swallow additional 
amounts of non-nutritive substances at short intervals 
to keep m 3 "seif more or less continuously satisfied, 
especiall 3 ' after nothing was ingested during the pre- 
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ceding twelve or more hours. However, I generally 
found that the intervals between the periods of feeling 
empty or feeling “hollow hunger” became longer as 
a result of the successive ingestion of moderate amounts 
of non-nutritive materials and a sense of more or 
less prolonged and practically complete contentment 
often developed eventually. This appeared to be ex- 
plained about 1932 when Dr. Paul C. Hodges made 
X-ray observations on me after I ingested an un- 
usu.ally large amount of semi-opaque material. A mix- 
ture of cellulose flour, barium sulphate and powdered 
kara 3 'a gum was used. This was flavored with a min- 
imum of brown sugar as a strictly non-nutritive mix- 
ture was not needed for our purpose and brown sugar 
tasted better than saccharine. Enough water was 
added to make a dough-like product. The object was 
to determine whether enough of such a mixture could 
be consumed to outline the small intestine. I ate as 
much as I could of the mixture from early' in the 
morning until about 2:00 P. M., when I felt that it 
would be impossible to ingest much more during the 
remainder of the day. I felt as if my stomach was 
not merely full but greatly distended. X-ray exam- 
ination nevertheless indicated that the stomach was 
nearly empty. Stereoroentgenograms, however, showed 
that the small intestine and colon contained an enor- 
mous amount of material, although they also were far 
from completely filled. The sense of unusual fullness, 
therefore, was not due to a full stomach, but due to the 
considerable filling of the small intestine and colon. 
A similar filling is evidently' one factor explaining 
the “poor appetite” commonly associated with consti- 
pation. The finding that my stomach was nearly empty 
when I felt extremely' full incidentally explained a 
previous oljscn'ation that I could enjoy a substantial 
meal of nutritious food after feeling stuffed to the 
hilt by ingested inert materials. This also suggests 
that the sense of more or less complete fullness fol- 
lowing the ingestion of large amounts of non-nutritive 
materials comes from the intestines and not from the 
abdomen in general. 

I began trying to dispel a desire to eat by ingesting 
inert materials in 1908 in an attempt to make it easier 
to practice fletchcrism, the principles of nutrition pro- 
mulgated by Horace Fletcher (3, 4). Fletcher’s advice 
was to cat only' in response to a normal appetite which 
he maintained was “indicated by a desire for some 
particular simple food accompanied by a ‘watering of 
the mouth’.” I had no such appetite at that time. In- 
stead, I seemed to be eating in response to what 
Fletcher described as “false appetite” — “a general 
discontent of the body .... often expressed by ‘all 
gone-ness’ or stomach craving and calls for something, 
ANYTHING! to smother the discomfort of present 
or recent indigestion” (3 — page 6). Fletcher’s ad- 
vice was to ignore “false appetite” and wait for the 
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return of a normal appetite, Imt 1 found it extremely 
difficult to ignore “false appetite” (at the age of 19;. 
As a “false apiK-tite” (according to Fletcher) did not 
indicate a need of food and merely called for .some- 
thing to fii.spel the discomfort due to “present or 
recent indigestion,” it seemed to me that an inert, 
non-decompo.sable and non-nutritive material should 
sen-e the jnirpose. I first tried using charcoal hccausc 
this was recommended as a remedy for flatulence and 
it could not decompose in the digestive tract, hut I 
could not .swallow enough to dispel the de.sire to t-at. 
Xe-xt. I tried sand. I had no difficulty swallowing 
moist sea sand .seasoned with salt. The swallowing of 
about four ounces of sand made me feel a.s if I had 
eaten a meal. Jn fact, it made me fee! for a time as 
if I had eaten too much. I did not expect an inert 
material to serve that well and f was therefore 
greatly impressed. The sand proved to be too heary 
and too irritating for repeated or frequent u.sc hut it 
stimulated a search for a material that would ser\-c 
the same purpose but that would be better adapted to 
the requirement.s of the digestive tract. 

Shortly after 1 tried sand. I tried rounded glass 
beads as they did not seem likely to be irritating, 
but I used only small amounts in 1908 and was not 
satisfied that their use would be practical c\-en if they' 
served to dispel the desire to eat. However, for a 
special jmrposc test. I swallowed about tweh'e ounces 
of the rounded glass beads in 191. a and found that 
I was hungrier after I swallowed them than before. 
Presumably, they stimulated strong gastric contrac- 
tions. They seemed to he rolling out of my stomach 
as fast as I could sivallow them but, as e.xjilained 
elsewhere (5), I found that they passed more slowly 
through the entire digestii'e tract than cellulose or 
ordinary food residues. 

I found nothing more suitable than sand until 1914 
when I first succeeiled in swallowing cotton fiber. I 
tried swallowing cotton from time to time after 1908 
but did not succeed until 1914 when I first tried it 
soaked in maple syrup. After that, I used less and 
less flavoring until I acquired the knack of swal- 
lowing it without any flavoring. As indicated in a 
preceding report (6), I preferred using it flavored 
with fruit juice. Thus, I found that 1 could keep 
myself stuffed all day (in 1914) with two ounces 
of cut up or chopped up cotton fiber. The fiber and 
fruit juice usually .satisfied me completely two or 
three days at a time. Then a desire (normal appetite?) 
for more nourishing food developed and this could 
only be satisfied by eating appropriate food during 
one or two days. After that, cotton and fruit juice 
usua'ly satisfied me completely again during two or 
three more days. However, the cotton fiber matted 
too much in the digestive tract and the fiber and 
fruit juice produced anal pruritus (6). A more suit- 
able non-nutritive material than cotton fiber was there- 
fore needed. 

A failure to find a natural fiber, pulp or pith that 
would serve better than cotton fiber led me to try 
making a more suitable form of cellulose artificially. 
Thus, in 1915, I succeeded in making a spongy' or 


ageir-like form of alplia-cellulose by the visco.se pro- 
ems which is used in making rayon and cellophane. 
1 he freshly' prepared cclhilo.se was as easy to eat as 
macaroni (after being flavored with fruit juice) and 
I thought that this form of cellulose would be ideal 
but it took me an entire week to make enough for 
one large meal, This led me to try interesting others 
in the idea but the difficulties that 1 met (between 
1915 and 1917) need not be mentioned here. 

J first learned of (he u.sc of non-nutritive materials 
in the starvation treatment of diabetes in 1917 when 
I served as a “guinea-pig” for a study of hunger by 
Dr. Carl.'.-ou at the University of Chicago (7). As a 
re.sult, I licgan corre.sponding with Dr, bVederick M. 
Allen, who originally demonstrated the value of the 
starvation treatment of diabetes at the Hospital of the 
Rockefeller Institute of Medical Research. I found 
that Dr. .Allen already had been trying to g'et mami- 
faclnrers of diabetic .specialtie.s to provide a flour made 
out of cotton, but the manufacturers found no prac- 
tical way to grind cotton. I succeeded in pulverizing 
cotton in 1918 but found on personal trial that it took 
much more of the pulverized cotton than of the fibrous 
cotton to produce a sense of fullness. In fact, I 
thought that pulverized cotton woidd be practically 
worthie.ss for this purpose, but Dr. .Allen assured 
me that a {lowder would be of value Iwcausc talcum 
jiowder already had been u.'v-’d and i's use was merely 
objected to on general jirinciplcs. Hence, 1 put a 
cellulose flour ( (Tellu bTour) on the market in 1919. 
btit 1 also tried to encourage the use of a fibrous 
edible cellulose (.somewhat more fibrous than the Ccllu 
Flour B which is now obtainable) because it took 
lc.«s to produce a sense of fullness. However, the 
cellulose flour w.as used in the diabetic diet generally 
mixed with washed bran and other materials and the 
non-fibrous flour was preferred because it could be 
mi.xed more easily with other things. In my opinion, 
one consequence of the use of various other materials 
with cellulose flour was tliat the value of using mainly 
relatively ))urc cellulose in the diet was not observed 
or ajiprcciated by others. In any event. I was inter- 
ested mainly in the use of pure cellulose in the gen- 
eral diet and I therefore di.sposed of my manufac- 
turing interests in cellulose flour in 192.1 when insulin 
became available and it was also thought that non- 
nutritive materials uould no longer be needed in the 
diet of diabetics. 

IS THERE A XORMAL BULK-HUNGER? 

-As alrcadv indicated. I first believed that inert ma- 
terials merelv di.sjjclled the desire U) eat which Fletclier 
called “false appetite.” Fletcher did not distinguish 
between appetite and hunger and his basic ide-as con- 
cerning hunger were apparently derived from the 
teachings of Dr. Edward Hooker Dewey', adv'ocate 
of the no-hreakfast plan and fasting cure (8). Dewey 
and other advoe.ntes of the fasting cure ( 9 ) regarded 
the desire to cat, particularly in conditions of disease, 
to be mainly "habit hunger," “unnatural hunger” or 
“abnormal hunger.” Fasting was believed to restore 
health and noi-mal, natural or instinctive hunger. 
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Fk-tcber simply jire-senterl the central idea in the 
fasting cure in more acceptable form by advising one 
to ignore “false appetite” and wait for a normal 
appetite to develop. Fletcher moreover supported his 
explanation of a normal appetite or normal _ hunger 
by Pavlov’s (then recent) findings concerning the 
appeiite gastric secretion (10). 

The di.scov'crv of the X-ray.s and the manufacture 
of more .suitable Iwlloon.s and tubc.s for .studying the 
work of the dige.sti\-e tract seems to have focused sci- 
entific attention more on the mechanics of tlie digestive 
tract and this, in niy opinion, led Hertz (Plurst) in 
England and Cannon, Carlson and Alvarez in the 
United States to over-empha.size the imjiortance of 
mechanical factors in hunger and other sensations re- 
lated more or le.ss to the work of the digestive tract. 

I did not learn of the explanation of Inmgcr advanced 
by Carlson and Cannon until Carlsonls monograph 
on hunger (11) came to my attention in 1916. IMy 
immediate impression was that the de.sirc to eat 
which Carlson and Cannon regarded ns hunger was 
the de.sire to eat that Fletcher regarded as “false ap- 
petite.” As a result, I served as a “guinea-pig” for 
a .study of hunger by Dr. Carlson in 1917 (7). After 
ten weeks during which tlie motor activity of my 
stoiuach was recorded practically every day, I was 
not convinced that the desire to eat associated with 
tlie gastric “hunger” contractions represented normal 
hunger. It seemed to me tliat to regard the sensations 
due to the periodic gastric “hunger” contractions as 
norma! hunger was to justify the eating of highly 
nutritious food at times when little or nothing but 
non-nutritive substances should be ingested. 

After I di.sposcd of my manufacturing interests in 
cellulose flour, I gave my own desire to cat close 
attention again and found, in 1924, that the gastric 
“liunger” contractions were felt witliout any desire 
to cat whatever when the stomach became empty after 
eating a large amount of. easily digested and rapidly 
absorbed food (12). The desire to cat therefore ap- 
peared to he basically related to the need of food and 
only indirectly to the periodic gastric “hunger” con- 
tractions. The application of this finding since 1924 
enabled me to avoid overeating without depending on 
the use of non-nutritive -materials, but this may be 
partly e.xplainable by the fact tliat I also bad become 
o.dci and stomacli craving” was not as imperative 
as eai her. Besides this. I continued to use some non- 
nntritive materials !)ut mainly for laxative purposes 
or general intestinal comfort. 


Further e.xplanations of hunger and/or appetiti 
u ere found later (13), but observations made oi 
rats m recent years suggest that there may also hi 
a normal bulk-lumgcr or “hollow hunger” that lead; 
to the overeating of food when it is not satisfied Ir 
enough inert materials. That is, ii 
1929, HfcCay ( 14) , reported the use of ground cello 
phnne as a source of roughage in the diet of rats 
ri^ naturally mtercsted me as I ,„adc the spong- 
cellulose m 191a by the process used in making cello 

fr!‘.rp if f 0^ iTomid No. 300 glycerine 
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irritating for liberal use even when ground relatively 
fine. Tests on nU.s also showed that it produced 
scratch marks in the colon. Nevertheless, McCay and 
his associates (15) found that rats fed a diet including 
ten ]>er cent ground cellophane lived longer than rats 
on their stride diet and longer than rats raised by 
Campbell ( 16) on the superior Sherman and Campbell 
diet (17). The ccUophanc-fed rats were retarded in 
growth and McCay (18) believed tliat a retardation 
of growth prolongs life. McCay and his associates (15) 
therefore attrilnitcd the longer life span of the cello- 
phanc-fed rats to the retardation of growth and not 
to the cellulose. My personal experience witit ccllulosic 
materials naturally inclined me to believe that the 
practically pure cellulose helped to prolong the life 
siian and that the retardation of growth Tvas largely 
incidental and dvtc to the irritating texture of the 
ground cellophane. In sliort, I believed that the life 
span of rats could lie prolonged without a retardation 
in growth by using a more suitable non-nutritive ma- 
terial than ground No. 300 cellophane in the diet and 
an opportunity to test this idea developed in con- 
nection with a study of the effect of intermittent 
fasting and other factors on the life span of rat-S (19, 
20). Tlie detailed results will be reported in a separate 
paper (21) imt, as already suggested, the results in- 
dicate that rats, like humans, tend to eat too much 
rich food unless the diet contains a substantial amount 
of non-nutritive material. 


A simple explanation of the tendency to overeat is 
that the normal desire to cat, like the normal sex in- 
terest, is greater than the need for the survival of man 
under civilized conditions or of the rat under labor- 
atory conditions. One object of eating is to dispel 
the sense of emptiness and central and secretory fac- 
tors tend to impel a continuation of eating until a 
sense of more or less fullness develops. When rich 
food is used to satisfy the de.sire to eat, the volume of 
food needed to produce a sense of moderate fullness 
is likely to lie more than enough for normal growth 
and maintenance. 


In spite of occasional food sliortagcs, overeating or 
too imicli catering to the appetite (taste) is, in my 
opinion, the number one problem of civilization (22). 
I do not hcHcve that this problem can he solved by 
urging people to use more bulky natural foods. 
I he trend has been away from the use of such foods 
because they arc generally distasteful, irritating or 
highlj' fermentable. Fletcher advii;ed the rejection of 
all food that did not melt in the mouth because it 
was likely to decompose in the digestive tract and 
increase “false appetite.” On the other hand, Dr. 
Kellogg of Battle Creek, who otlierudse promoted 
Jletcherism,^ believed that large amounts of roughage 
.should be ingested to reduce or prevent autointoxica- 
tion. My idea was to resolve this dilemma by using 
materials that resisted decomposition in the digestive 
tract. J also thought that such materials would serve 
to reduce tlie intestinal flora without necessarily chang- 
ing It. as proposed by Metchnikoff. My experience 
until the use of cotton fiber at first suggested that some 
lorm of alpha-cellulose would he ideal, but I am not 
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SO sure about that now. In 1921, I lirought my cellu- 
lose flour to the attention of Prof. Carl von Noorden 
and he pointed out that one of his pupils (2.3) had 
already published a paper in 1902 concerning the 
value of using a bread including purified cellulose in 
tlie treatment of constipation, obesity and diabetes. 
Apparently the bread or the included cellulo.se was 
not siitisfactor}’ as its use ^vas unknown to American 
diabetic specialists in 1921, but von Noorden’s school 
was evidently the first to recognize the value of puri- 
fied cellulose in the diet. About five years after I put 
cellulose flour on the market, the H. J. Heinz Com- 
pany put prepared foods on the market, including 
rice hull cellulose (24, 25). The amount included 
in the prepared foods was only claimed to give the 
products a “vegetable (roughage) eflect.” Unfortun- 
ately, the publication of a report by Morgan (26) 
based on the results of using the irritating ground 
No. 300 cellophane seems to have halted the promo- 
tion and commercial development of purified celhdose 
for use in the human diet. The situation became 
further complicated by the view of Williams and Olm- 
sted (27 ) that the laxative elTcct of cellulose materials 
is due to breakdown products which are best provided 
b}' hemicellulose. Plighly laxative bulk-formers do not 
serve well as dispellers of “hollow hunger” as the\' 
tend to promote emptiness. As a smooth and only 
moderately laxative bulk-fonner the best I found 
was a combination of ground purified kapoc and psyl- 
lium seed hii-sks (2S), but the second World War 
cut off the supply of suitable kapoc. liowcver, more 
satisfactory products than any now obtainable will 


undoubtedly be jirovidcd when a sufficient demand 
develojis. 

I'inally, the question concerning the possible mis- 
use 6[ otherwise satisfactory non-nutritive materials 
should perhaps be considered. There can be no doubt 
that excessive amounts of non-nutritive materials 
CcTii be ingested just as too much rich food may 
be eaten. One re.sult is that the amount of 
bulk needed to produce the same filling effect is 
likely to be increased. There is no doubt that I used 
too much cotton fiber between 1914 and 1917 when I 
often stuffed myself with cotton at times when nutri- 
tious food would have served better. Consequently 
four ounces of cotton were needed daily in 1917 to 
have an effect similar to two ounces in 1914. How- 
ever, the amount of bulk ncxided was again reduced 
after a year of military .service (1918-1919) during 
which little e.xtra bulk was ingested. The use of all 
bulky materials mat’, of cour.se, be contraindicated in 
some cases. Concerning the other extreme, my e.x- 
perience suggests that no norma! individual is likely 
to starve to death as a result of keeping stuffed with 
non-nutritive materials ns an irresistible desire to 
cat — real hunger — is likely to develop sooner or 
later. 

SUMMARY 

Evidenre is presented indicating that, although non- 
nutritive matcriids dispel the desire to cat only tran- 
siently by filling the stomach, they tend to dispel the 
desire to eat more thoroughly by filling the intestines. 
It is liclievcd that relatively pure cellulosic bulk- 
formers which resist breakdown in the dige.stive tract 
serve the purpose best. 
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Book Reviews 


Peptic Ulcer: Its Diagnosis and Treatment. By I. W. 
Held and A. A. Goldbloom, pp. 382, Springfield, III., 
C. C. Thomas, 1946. 

This book is written from the internist’s point of 
view and interests. It stresses the diagnostic and ther- 
apeutic aspects in a manner designed to appeal to the 
general practitioner, military doctor and medical stu- 
dent who is cither too busy or not sufficiently grounded 
to attempt a more thorough analysis. The title im- 
plies a great ambition which is not quite realized by 
the authors. However, for the purposes intended the 
book would appear to be perfectly adequate. The 
airthors maintain a conservative attitude in their views 
on therapy, a point to be highly commended in times 
when hormones, vitamins, protein hydrolysates, psycho- 
therapy, roentgen rays, and many other agents and 
procedures have been prescribed without either an 
adequate rational or experimental trial. 


Food in Health and Disease. By Katherine Mitchell, 
B. A. and Genevieve Gormican North, B.A., pp. 616, 
($3.50), F. A. Davis Company, Philadelphia, Pa. 

This is the fourth edition of a well-known and 
decidedly practical treatise on dietetics. As the authors 
emphasize, the starvation conditions now present in 
many parts of the world have rendered the general 
subject of nutrition extremely topical. Mrs. North, 


whose work at Michael Reese Hospital is outstanding, 
has brought a somewhat fresh point of view to the 
whole text, whose fundamental characteristics, never- 
theless, remain unchanged. While the book is designed 
primarily for nurses, the simplification of the data 
will not be resented by many of us M.D.’s. 


"A. D. A. Forecast," published by the American 
Diabetes Association, for the general public. A sample 
copy of this, as yet unpublished, monthly magazine, 
has been received. The magazine is for the laity, and 
is meant to give the physician additional aid in the 
treatment of his diabetic patient. Each month the 
diabetic may thus receive a message of importance 
written by authorities in the field. Basic facts on 
diets — also inspirational material as well! The 
yVssociation desires patients to subscribe through their 
doctors. Subscription blanks may be obtained from 
the American Diabetes Association, Inc., 1 Nevin 
Street, Brooklyn 17, New York. The rate is only 
$2.00 per year. The copy received contains articles 
by Elliott P. Joslin, Yale S. Nathanson, Herman O. 
Mosenthal, Joseph A. Barach and Sister Maude Behr- 
man. The Editor is Elizabeth M. Mullann. The first 
regular issue will be in January, 1948. The publica- 
tion of this journal represents the Association’s first 
step in an educational program for the laity. Congrat- 
ulations, A. D. A. 1 
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CLINICAL MEDICINE 

Stoimch 

Feldman, M. : Mucosal deformities of the greater 
curvature of the stomach. (Radiology, August 1947, 
Vol. 49, No. 2, 152-161). 

The purpose of this paper is to point out and em- 
phasize the fact that the greatest caution must be 
taken in the interpretation of mucosal abnormalities and 
filling defects of the greater curvature of the stomach. 
This is especially important in the cases presenting 
defects that do not conform to the usual disease pat- 
tern. Repeated roentgen studies are essential in all 
doubtful cases and confirmatory information obtained 
by thorough clinical investigation and gastroscopic 
studies is necessary. An unequivocal diagnosis can- 
not always be made solely on the basis of the gastric 
roentgen findings. A study of the subsequent clin- 
ical developments over a period of months is essential 


and often necessary to establish the significance of 
non-conforming disease patterns presenting deformi- 
ties of the greater curvature. 

A group of unusually interesting cases is presented 
to illustrate some of the difficulties encountered in the 
roentgen diagnosis of non-conforming disease pat- 
terns of the mucosa of the stomach. The filling de- 
fects shown in the roentgenograms were strongly 
suggestive of a primary gastric lesion. The presence 
of marked hypertrophy of the gastric mucosal folds 
is not ordinarily consistent with carcinoma. In car- 
cinoma the folds are usually obliterated. However, 
these changes could fit into the picture of Hodgkin’s 
or lympho-blastomatous disease and syphilis. Great 
enlargement of the mucosal folds due to hypertrophy 
is consistent with benign giant gastric mucosa. Ex- 
tensive gastric deformity of the greater curvature 
Avith unusually marked serrations may be due to a 
gastritis associated with peptic ulceration. 


IS 


•lOf' Tiu; 

F.Mni. nu.t>, G. G, a.vi' Siiotirn!. A,: hni-HtHini of 
f/.KfnV ,-(!.-uvr, (P.ri!. M<(], j.. Aiic;. 16, 1917. 21.1-2171. 

'J'hc aniiinn-. di '-rrilic .'i <lcv('lni'^ <! Ii cht'.irjiH' Pjr llic 
.'i|i>)lic.'i(i‘in of mdirttinri i!u.r.'!i)v 'Kjouly fo »;;trrMiO!na 
(if tl’.c thfoti;,'!i .'i u-i'ic ir.ci<'!rin sod csjui u'c. 

Alihouij;!) ilic tiul rc‘'!:!t< wire ml io<i tvcn 

in liu' c.'tsi'-; in which ilu. h -iun .nttpi-.w;;! iiinitnl to 
an area tii.'it cotih) h- irradisic.!, it i‘. ji!'i)’'-i5tlv true 
that imidi enn!-! ovcntusily Iw acccinji'ith' n hy wo;!-.- 
ing (lilt ‘aiiiahV tf chninni*- for tlii*. proccilnrc. 


IhKv't 

Dfi! F. ; //fr.'o/'c.'/.f/oyv of llu' xemt- 

.Tnniinifiirj r/ iayi'r in ill,' rolen. (Rrv. Gs'-tro- 
(.tik-roloyy, Sept. 19-17, \'oh M. No. 9, 59i'-ti92y 

Tiii< fir'-f-liri/e c''ay in ihn .Vationnl Ga'-tro'-ntco- 
lotticil .At'Oehation';; ll’l” I’ri.'c /iward ("‘intc^i, oon- 
.ij'-ts of a v.cl!-illii‘^trat(‘(l ‘^tudy of iho jcnii'-'jnafii.i;:'; 
cpitliclia! layer which covers the whole of th'- colon 
and rcrtinn, ronnne-ncint; in the ‘■nnll i!!!<;>.!i!ic and 
conlimiimr thronghont tl’C.'-o orimii'. to join the ’‘a;r:i* 
tt'.m curtteuin” of the atial dtiti. Cont.anittty an itn- 
fiortani ma-worh of capill.■^rie^, it dois riot ‘'tain with 
niucin .'nttin-. lt« thickne.'-> p'ovide.e tlic colnn .n 
strong protectioii again-it the acid contents of the 
orgMii. 


Kixt!, \\’. K. .\Ni> I'lnisTii. !•'. L. : /In outhn-al- of 
(lyscit/cry causci! I>y shtneUa srJiinilct. (.Med Jour. 
Au.strali.a. Atigu-'i 2, 1917. \'ol. II, Xo. 3, l.hi-liS). 

AUIiough sporadic infections due to Shigdh Schmitzi 
have occurred in all t!ie larger epidemics of incill.ary 
dysentery during tlic w.-ir yc.ars, this is the fir.st re- 
ported onthreak in which this organi.sm w.as the .sole 
etiological factor, Ahont -17 per cent of tlie 51 ca.ses 
were definitely lo.':ic. A .small group were hospitalir-cd 
becnu.se of pyrc.sia of iindeterinincd origin. Finally 
there was .a third group in whiclt the symptoms were 
very mild and diarrhea not an obstructive .symptom. 
In all eases diagnosis was made by stool culture. 
'Snlf.agiianidine wa,s the treatment used. X'o mention 
is made of anv deaths from the dise.i.sc. The epidemic 
was conirollc'l through sanitary measures ami isola- 
tion of cases. 


IkAHTRUr-MADsn.v, P. ; Plasmo:yloma of the intes- 
liiia. (Xortiisk Med., Septemher 19, 1947, 1919-1920). 

Plasma cell tumours may ciccur outside the bone 
marrow, in such ease commonly originating in the air 
passages. Only eight eases of plasma cell tumours 
in the intestinal tract have been previously described 
in the literature. A case is reviewed here of a malig- 
nant plasma eel! tumour originating in jejunum. The 
patient, a 49 \'car.s old mnji, had been ill for three 
months with a-omiting. X-r.ay examination showed a 
tumour in jejunum 50 cm. from duodenum. The 
tumour as-as completely removed in healthy tissue 


or l)jf;c<Tn'n Disr.a'-gs 

by ojwratinn. The hmp'n ncKlc- had .apparcnily not 
be*n invadfd. Micro (Opic.'d e.vainmrufon clmwid that 
fb" junioin ('(lusitgvj ,,f pi'unn relh .After two 
months a tumour app'.arcd at tnuhtheu':. If coucicted 
of p'.n%i;!'i (-IF :.nd aa-a, rojfidfrfd to h- of m'ia- 
'trgt.- origin Tlii- tumour aaas rc!.'!Crt-<-d hut a fi-tula 
wh;ch in 'juti- of v-r.-.v tri.aniant never 
k.e.ah-d. The [lati-tit crew avf sltr .aitd wang-T and 
dad a yi .'ir efSiT liie fir; ug.k ni • u-t in. 
Xd'rop.y r<’V'..''!id fnc.'g m'lruirtei }J)m nur-f-m* rial 
ii(* h ; frTitoli -lU!) and the o-iientum •.•.ere O’.ir- 
roown aa nit tumour iin'.-c'-., Ti’r h"!-’ loarr./.v v.as 
n.ot iri!)iir.->:ed aiio' there w.a-, rto rtproir.ction of the 
(••jnnal f!tin"u.’'- 

'i in- '-.•fluur ntatioii rate had rli tiie titU'- !/-cn 10 
.nun '1 h"ur. Ait'union i'- dira-rted to the f.act that, 
vh'r'-a-. r!”' :cdimi*ntatu>n rate ,-dv.-ay- is very Isigh 
in invfliima'., i; is novunl or o-.ty ‘•lightly raided in 
e'-tranii- lul.-jra plirm.-: crl! turn 'ur- .and it i- not rai'^td 
until ;! ere i= mct:i‘-ta<e‘- of the to the hone 

marrov. Fu'-tiicr ma'.^-titgaiinn in coma- tion avitli 
tin'c p.'.'ihlein*. i= called for. 


Ht; IV. Pun. If W' ; Irtlno’v:-:! »-y dtseous nf hoxd. 

• Pro‘*. .''taff Mfvt. M.ayo ('Intic. v 22; p. 155. P?l7i. 

'1 he anthu’' In'- divided infiauimatory di'iea'ej; of 
the hw.'d into 5i>ecific and inin-sprrific groups. The 
nioxi c'l.imuTih eitciumt’-red in th'’ specific group are 
due to or'ganisins of the Genera Salmonclln, Shigella 
atid .•'taphvl'C' sen- and the pnr.t-ite F His'.o’ytica. 
.‘'ulfadi.a/it.e, hr lelit ves. is the drug of choice for 
trs-aiim tit of haciilarv dysentery and the m-titntion of 
two courses of cmeiine Imlrochloride with two to three 
conr.-cs of I'nrhar-one tor tlte treatment of .\mebin«is. 

In the non-specific distwes ciirinic ulcerative cohti- 
and r< gionnl enteriti- arc nm-t commonly ob-ersed. 
The nnth(>r feels tint there is no dnig, antibiotic agent 
or surgical procedure for the-e conditions that are 
more than of a— i-tiie '•nine. He Ixilieves there are 
three factors that often preeijutate the disense or 
can-e a relap-e; ti) emotionai and mental stress, 
t2} intolerance to one or more ordinarily excellent 
food items, juid ^.G .acute recurrent infections such 
a- the coinmon disease.- of the iipiK-r respiraioty tract 
or acute diarrliea. 


Si;\v.\((i), C. : T/u’ diaijiiosis and Ircatnicnt of spastic 
roion. (Med. Press, v. 127, p. 2d9, 1947). 

Colon disorders give ri.sc cither to Gsccral or somatic 
pains. The visccml pain i.s proliably chic to increased 
muscular tension produced by cither spasm or stretch. 
Somatic jiain i.s probably the result of either peritoneal 
inflammation or traction. 

Spastic colon is predominantly a disease of tlic 
female. It occurs in middle age. Allergy has been 
found to be tlie commonest e.xtcrnal cause. Of internal 
(Xiuscs arising in the digestive tract, rcflc.x colonic 
.spasm and constipation arc most fretjnently found in 
association with peptic ulcer, chronic and acute diole- 
cystifis, chronic appendicular disease, diverticulitis, and 
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(lysenter)'. Renal calculi may produce refle.'c .spasm of 
either colon or ileum, as may also salpingitis. Plumb- 
ism, of course, is known to cause painters’ colic and 
should be borne in mind. Psychogenic colonic spasms 
may be considered but the services of a psychiatrist 
are usually necessary to discover these. Careful tests 
and c.xamination are necessary to establish the right 
diagnosis. 

In colonic spasm the pain may be distributed to a 
more or less localized area or be diffuse. The pain 
nmy vary from a dull ache to an acute colic. The 
pain may be continuous or intermittent. 

Constipation is usual, though diarrhea may also 
occur. Epigastric discomfort due to reflex pyloro- 
spasm may be present and vomiting may occur. Symp- 
toms and signs similar to those in gastric distension 
from acrophagy may be presented. 

Treatment depends entirely on etiology and is lar- 
gely symptomatic. Psychotherapy, avoidance of rough- 
age, diet, special enemas or aperients, belladonna, and 
phenobarbital are recommended. 


Wakefikld, E.vG. : Medical aspects of malignant 
lesions of the anus, rectum and colon. (Proc. Staff 
Meet, kfay'o Clinic, v. 22; p. 153, (April 16) 1947), 

Diagnosis of a malignant lesion should not be in- 
cluded in the patient’s record without a pathologic re- 
port of confirmation. In the age group in whidi 
malignant lesions of the colon, rectum and anus are 
nio.st likely to occur there are usually coexisting dis- 
ca.ses which make the progress of the surgeon hazard- 
ous. These include infection of the respiratory sys- 
tem, cardiovascular and renal disease, gastrointestinal 
disorders not connected with the malignancy, diabetes, 
hyperthyroidism, etc. These diseases -are mainly chronic 
and tend to relapse or recur after operation. 

Generally no preoperative treatment of these other 
.systems is necessary unless there is actual decreased 
functional activit}'. If the organs show decreased func- 
tion their activities should be supported by appropriate 
measures (insulin, digitalis, antibiotics, etc.). 

In most cases metastases from the rectum and colon 
occur in the liver. However, an enlarged liver in the 
patient witli n lower bowel tumor does not alwa 3 's 
mean metastatic ad\"ancement. 

.'\nemia due to loss of blood from chronic bleedings 
mu.st be attended to, preferably by blood transfusions. 

Saline laxative is given preoperatively to produce 
a liquid stool and colonic irrigation is used too. If 
operation is ixjstponed it should be remembered that 
the patient is receiving laxatives and enemas. Also 
tile preoperative diet, high in carbohydrates, is not 
adequate and should not be prolonged. 


Baste.me, P. a.; Paralytic ileus in severe hypo- 
thyroidism. (Hancet, v. 250, p. 413, 1946). 

I he autlior describes 29 cases har’ing severe hypo- 
thyroidism and gastrointestinal dysfunctions. Consti- 
pation, megacolon and intestinal obstruction with dis- 
ten.sion were found present. It is suggested that in- 


testinal paresi.s ma}' he the earlie.=t sign of importance 
indiciting hypoth 3 ’roidism. < 


\V,\TT, J. .AND Gutelius, M. : clcule diarrhea in 
children. (Hew Orleans Med. Surg. J., v. 99, p. 2(56, 
1946). 

The Shigella and .Salmonella pathogens are rc- 
.sponsiblc for most of the .severe diarrheas in children. 
Probabl}' 75 per cent of the acute diarrheas arc due 
to these two organi.sms, with the Shigella group pre- 
dominant. Since the Shigella bacillus but not the 
Salmonella bacillus can be affected bj^ the sulfona- 
mides, it is desirable to have identification in stool 
specimens made whenever possible. Agglutination re- 
sults arc difficult to interpret while complement fixation 
tests still remain to be developed. 

Treatment is aimed mainlv' at restoring fluids and 
electrolyte balance. From 75 to 150 cc. of fluid per 
pound body weight are required per day at beginning. 
The continuous intravenous drip is preferred but single 
intravenous injections every four hours may be tried 
when the drip method cannot be used. Fluids by 
mouth may be given slowly if vomiting is not severe. 
Solutions of sodium bicarbonate or sodium lactate 
with Ringer's and dextro.se solutions of the proper con- 
centrations are used. The daily intake of fluid to 
maintain hydration once electroljdc balance is again 
normal is about 60 cc. per pound per day. Ketosis 
may be avoided by giving dextrose. Whole blood, 
concentrated plasma, and amino acid solutions arc 
raluablc, particularly when the patient’s serum protein 
level is low. 

Sulfadiazine, sulfapyrazine, and sulfathiazole arc 
valuable in combatting Shigella infections. Dosage 
should be adjusted to the rc.sponsc, as judged by the 
effect on the organisms in stool cultures. The urine 
must, of course, be maintained alkaline to prevent 
renal damage. 

A high jjrotein diet is indicated. Medications such 
as apple pectin, kaolin and agar may be helpful. Se- 
dation may be employed in cases w'ith pain or marked 
vomiting. 


Rubenstein, A. D. and Foley, G. E. ; Epidemic 
of diarrhea of the nctoborn in Massachusetts. (New 
England J. Med., v. 236, p. 87, (Jan.) 1947). 

There have been 19 outbreaks of epidemic diarrhea 
reported among the newborn of Alassachusetts in 
the decade of 1935-1945. The mortaliu* rate was 
3.3.6 per cent, being 53 and 25 per cent among the 
premature and full term infants respectively. The 
morbidit\- was likewise greater among the premattire. 
Nursing care and procedures involvcci in jjrcparation 
of feeding formulas were frequently p-oor. Bacteria 
were shown among many of the materials to which 
the infant was exposed, such as thennometers, hands, 
nm-sing bottles, etc. Overcrowding was usual. Sterility 
of indiwdual bottles must he in.curcd, overcrowding 
prevented and other sanitary measures ntadc essential 
standard procedures to prevent .spread of the infection 
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Odlersberg, D. and Hammerschlog, E.; The 
postgastrectomy syndrome. (Surgery, v. 21 ; p. 720, 
1947). 

Unpleasant sensations of fullness, nausea, belching 
and dizziness may arise during or following a meal 
in the patient who has had a partial gastrectomy for 
peptic ulcer. These are primarily due to the abnormal 
motor physiology of the stomach and intestine re- 
sulting from the unnatural anastomosis. Dizziness, 
sweating, headache, fatigue and other symptoms of 
hypoglycemia are the result of rapid post-prandial 
rise in blood sugar with a rapid fall to lower than 
normal levels. 

A recumbent position is helpful, both early and 
late effects of a meal being greatly reduced. B. M. R. 
was found low' in 13 patients with subtotal gastrectomy 
but the blood proteins and blood picture (except for 
hypodiromic microcytic anemia) w'ere normal. Rapid 
emptying of the gastric pouch with rapid distension 
of the jejunum by overfilling were present. Hypo- 
glycemia wa.s not present during fasting but only in 
rebound about tw'o hours after a test meal. This 
was due to oversecretion of insulin. Occasionally fatty 
acids, soaps, and muscle fibers were found in the 
stool but the stools were not characteristic of sprue. 


Wright, I,. T., Prigot, A. and Hill, Jr., L. M. : 
Traumatic rupture of the liver -joithout penetrating} 
'd’ounds. (Arch. Surg., v. 54; p. 613, 1947). 

Traumatic rupture of the liver without penetrating 
wounds is reported in 32 cases. Apparently this con- 
dition occurs more commonly than one w’ould suspect 
from the literature. A diagnostic procedure of great 
value is the abdominal tap. Symptoms may be masked 
by associated lesions. Hemorrhage control is of para- 
mount importance and surgery must be used. The use 
of hemostatic agents such as fibrin foam and oxi- 
dizable cellulose gauze are recommended., 

Early diagnosis and operation, counteraction of the 
shock, control of hemorrhage, and prevention of in- 
fection by means, of antibiotics, together with careful 
postoperative nursing care can successfully reduce the 
mortality rate. 


EXPERIMENTAL MEDICINE 

Secretion 

ZiPKiN, L; Citric acid in saliva. (Science, v. 106; 
P. 343, (Oct. 10) 1947). 

Citric acid w'as found in saliva of adult men in 
greater concentrations than hitherto suspected. The 
content was 0.5 to 2.0 milligrams per cent citric acid, 
with the higher values being obtained at 1 p. m. 

The relation of salivary citric acid to dental erosions 
and dental caries suggests further studies : Dental 
tissue is decalcified by the citrate ion and citrates in 
practically neutral drinking fluid have a pronounced 
destructive action on dental tissues. 


Montgomery, M. L., Entenman, C. and Chai- 
KOFF, I. : Pancreatic juice is a rich source of the anti- 
fattv-liver factor. (Am. J. Phvsiol., v. 14B, p. 239, 
(Jan.) 1947). 

Depancreatized dogs kept on insulin ultimately de- 
velop fatty livers. It has been know'n for some time 
that feeding of raw pancreas prevents tliis. Dog’s 
pancreatic juice, when fed daily to the depancreatized 
dog in amounts as little as 10 cc. has a similar effect. 
The livers of dogs receiving pancreatic juice can be 
kept nonnal for as long as five months. The plasma 
choline concentration of these dogs was raised. Prob- 
ably the anti-fatty-liver factors in raw pancreas and 
in pancreatic juice are identical. 


Motility 

Annegers, J. H. and Ivy, A. C. ; The effect of 
dietary fat upon gastric evacuation in normal subjects. 
(.Am. J. Ph)'siol., v. ISO; p. 461, (Sept.) 1947). 

It has previously been shown that olive oil delays 
gastric emptying of an Ewald or gruel meal in man. 
In this study, thirty subjects were given ISOO-caloric 
meals after fasting six hours. The meals contained 
53, 77, and 120 grams total fat of which 25, 50 and 80 
grams respectively were added lard or Crisco. Four 
hours after each test meal, each subject was given 
100 cc. of 20 per cent barium sulfate suspension and 
upright A-P x-ray films were made. All data were 
treated statistically by the method of analysis of 
variance. Tw'enty-five subjects show'ed a delay at four 
hours w’hen the fat content by net w'eight was in- 
creased from six to eight per cent, and 27 subjects 
showed delayed gastric evacuation when the fat was 
increased from eight to fourteen per cent. No sig- 
nificant differences were found between lard and the 
hydrogenated vegetable oil in their effect upon gastric 
emptying. No gastrointestinal symptoms followed 
many of these test meals. The gastric inhibition oc- 
curring with increased fat content was consistent for 
given individuals. 


Fenton, P. F. and Pierce, H. B.: Response of 
the qa.strointestinal tract to ingested cereal starch. (Am. 
J. P^siol., v. 148; p. 296, (Feb.) 1947). 

Young mature rats fasted 48 hours were fed highly 
refined cooked cereal in accurately weighed amounts. 
The contents of the stomach and intestine were then 
analyzed at the end of the absorptive period for starch, 
sugar, etc. The larger the meal the higher was the 
emptying rate. Regardless of the amount fed, the 
fraction emptied in any given time interval was nearly 
the same. Presumably the increase in the size of the 
meal stimulated the emptying mechanism, perhaps by 
raising intragastric pressure. The absorption rate also 
increased with the size of the meal and decreased with 
time. The cereal was evacuated by the stomach and 
absorbed in the intestine in the same manner as dex- 
trose fed at similar levels. 
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Pathological Chemistry 

Brieger, II. ANO Friedman, M. H. ¥. -.Thymol- 
barbital turbidity test in c.rpcriincntal carbon tetra- 
chloride poisoninr/. f Occupational Med., v. 2; p. 463. 
(Xov.) 1946). 

In 93.3 per cent of a series of rabbits receiving oral 
carbon tetrach’oride the scrum or plasma thjanol- 
barbital turbidity reactions were above those found in 
a scries of untreated rabbits. Both plasma and serum 
gave equally reliable results. Neither aging of the 
scrum or plasma afTected the reaction: in this re- 
spect it diflcred from the knomi effects of aging on 
the cephalin-cholcsterol flocculation test. 

Following de%’elopment of liver injuiy' by carbon 
tetrachloride the rabbits developed lipemia and also 
reduced their food intake. Neither the lipemic state 
of the blood or the fasting condition of the animal 
were found to be responsible for tlie positive thymol- 
barbital turbidities. Starvation in untreated animals 
tended to produce lower turbiditj- indices tlian in fed 
untreated rabbits but all values fell within the same 
range. The lipemia of carbon tetrachloride poisoning 
as well as that of dietarj' origin is abolished by heparin. 

.Arciiib.vld, R. M. : Determination of lipase activity. 
fl. Biol. Chem., v. 165; p. 443, 1946). 

Determination of lipase activitv is made at the end 
of one hour’s reaction time. The substrate is an 
aqueous solution of a derivative of sorbitan monolaur- 
ate. The fatty acids formed by lipolj-tic action are 
titrated in the usual manner. The advantages of this 
procedure lie in the complete solubility of the sub- 
strate in water, 

Wachsteik, M. and Zak, F. G.: Distribution of 
alkaline phosphatase in the human liver; a study of 
post-mortem material. (Arch. Path. v. 42; p. 501, 
1946), 

The alkaline phosphatase of the bile capillaries 
shows greater than normal range of activity in ob- 
structive jaundice. In cases dying with acute hepa- 
titis or toxic cirrhosis the increased alkaline phos- 
phatase was shown by the proliferating connective 
tissue. Necrotic livers were without increased phos- 
phatase activity. The phosphatase is increased in all 
such conditions of liver damage which make ex- 
cretion of the enzyme iy the liver cells difficult. 

METABOLISM AND NUTRITION 

A-ugdr, V., Rousman, H. W. and Deuel, Jr., H. J. -. 
The effect of crude lecithin on the coefficient of di~ 
gestibilily and rate of absorption of fat. (J. Nutrit,, 
V. 33; p. 177, 1947). 

Large doses of cottonseed oil or of hydrogenated 
coltonsced oil caused diarrhea in rats. Addition of 
crude lecithin to the diet reduced the diarrhea. Leci- 
thin also increased the rate of absorption of these 
tats. The various hydrogenated cottonseed oils were 


digested to a greater degree when crude lecithin ;vas 
present. The lijiid.s were e.xcreted as soaps rather 
than neutral fats or fatty acids. 

Conn, J. \\.; The dietary management of spon- 
taneous hypoglycemia.- (T. Am. Dietct. Assoc., v. 23; 
p. lOS, 1947L 

A brief review of carbohydrate metabolism in re- 
lation to blood sugar levels is given. Functional hy- 
perinsulinism accounts for 70 per cent of tlie hypo- 
glycemia cases. Symptoms begin only several hours 
after a meal ; the fa.sting blood sugar levels are normal 
and attacks arc not prccijiitated by fasting. Blood 
sugar tolerance curves (oral glucose method) show a 
sharp drop to below normal levels in two or tsvo 
and one-half Iiours. 

Glucose of the diet should be provided by protein, 
not carlxihydratc. This prevents too rapid flooding 
of blood with readily absorbed glucose. The daily 
me.als contain 120 to 140 grams protein and 50 to 75 
carbohydrate. 

Fasting hypoglycemia which is due to restricted 
carbohydrate intake is different from the Iwpoglycemia 
due to hyperinsulinism and may be found in Addi- 
son’s disease, hepatitis, renal glycosuria and mal- 
nutrition of long standing. 

Alexander, B.. Lorenzen, E., Hoff.mann, R, 
AND Gakeinkel, A,: The effect of ingested mineral 
oil on plasma carotene and vitamin A. (Proc. Soc. 
Exp. Biol. & lilcd., V. 65; p. 275, (June) 1947). - 

From the results of experiments on animals tlie 
Council on Foods and Nutrition of the American Me- 
dical Association concluded that mineral oil should 
not be used in foods indiscriminate!}' but that its 
use should be under supervision of a physician. This 
was based on the reports of the harmful effects of 
mineral oil in interfering with the absorption of fat- 
soluble vitamins. 

The study reported by Alexander et al, was per- 
formeel on 25 subjects. Idinera! oil as such, or in 
the form of a salad dressing, was taken over a long 
period of time, twice daily with meals. The diet was 
otherwise unrestricted. The vitamin A levels of the 
plasma were unclianged after several weeks but the 
carotene levels were moderately decreased. The authors 
concluded that the simultaneous use of mineral oil 
wth food reduces substantially the amount of food 
carotene which can enter the body. 

SiiERjtAN, W. C. : Relative gastro-inlestinal stability 
of carotene and vitamin A and protective effect of .ran- 
thophyll. (Proc. Soc. Exp. Biol. & Med., v. 65; 
p. 207, (June) 1947). 

Unsatiiratcd fat acid esters destroy in the rat gastro- 
intestinal tract carotene whidi is fed simultaneously. 
This destruction of carotene is prevented by alplia- 
tocopherol. 

In the present report the inclusion of Xanthophyll 
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in the diet protected from gastro-intestinal destruction 
the added free carotene, vitamin A alcohol and vita- 
min A acetate. Probably carotene and vitamin A, are 
destroyed in the gastro-intestinal tract by enzymatic 
processes, possibly by the carotene oxidase ivhicli has 
1)cen found in the mucosa of the rat stomach. The 
sparing action of Xantliophyll may be explained by 
the non-specificit}' of the enzyme, which favors des- 
truction of Xanthopliyll to the carotene or vitamin A 
compounds which arc of similar molecular structure. 


Black, D. A. K. ; Salt deficiency in sprue. (Lan- 
cet, 251 :671, (Nov.) 1946). 

Ten patients with sprue, showing hypotension and 
asthenia, were studied. Serum sodium and chloride 
levels were low in all cases and the patients were in 
decided negative balance with respect to sodium and 
chloride. Sodium loss was mostly through the feces. 

On a high salt diet the blood pressure ro.se, dehy- 
dration disappeared, the serum sodium and serum 
chloride levels were higher and diarrhea decreased. 
The authors suggest that the anorexia and the diarr- 
hea, resulting in decreased intake and increased loss, 
were responsible for the low serum sodium and chlor- 
ide values. 


ScHUR, Heinrich: Die Isodynamic der Nahrungs- 
miltel in ihrcui cusammcnltangc init den grandprinzi- 
pien des stoff'.vcscliscls und spczicll den stofflichen be- 
dnrfnissen des organismus bei scinen leistungen. 

(The isodynamy of nufrients in ihcir relation to the 
principles of. metaboHsm and the needs of the organ- 
ism). (Wien. Klin. Wochenschr., 1947, 59 No. 11, 
.12, 13). 

The author summarizes the result of the research 
he has performed with various collaborators since 
1897^ especialy with R. Burian, Kornfeld, Loew and 
Krcma. Starting from a number of special problems 
all their investigations were concerned with the funda- 
mental que.stion how the chemical processes can be 
brought into agreement with the energetic conception 
of life and the performances of the organs. The con- 
tradiction between chemical processes within the or- 
gans and the obsciumtions of the energy balance com- 
pliaited the problems and aggravated its difficulties. 
The chemist’s concept of a definite chemical process 
corresponding to a definite function did not tally satis- 
factorily with the opinion that any substance supplying 
energ}' could be used equivalently, and that the caloric 
value of nutrients is an accurate measure of their nu- 
tritional value. 

Mechanisms utilizing directly a gradient of temper- 
ature for dynamic purposes do not e.xist in the organ- 
ism. Therefore, the caloric evaluation of a nutrient 
by a purely thermodynamic device, analogous to our 
technical caloric engines, appeared quite infeasible. 
1 forcover, all investigations showed tliat physiological 
performances required certain substances, the forma- 
tion of which within the organism in turn implied 


certain losses depending on the kind of the food. The 
isodynamic value, confirmed by observed facts and the 
independence of the total metabolism from the nature 
of the nutritional material, appeared incomprehensible. 
The insignificant differences found b}- various in- 
vestigators were of no material help. In spite of the 
mechanism of thermic regulation, the observations of 
the autiior and his collaborators were incompatible with 
a cerebral or hormonal heat regulation. The possi- 
bility of a caloric reserve was absolutely insufficient 
to explain the great discord between facts and theory. 
Heat, should it account for the isodynamic effect of 
fat, carbohydrates, and other heat-supplying substances, 
had to be utilized in the process of muscular con- 
traction itself. 

The direct source of energy, as confirmed by most 
of the competent investigators, is represented by a 
gl 3 'cogen-containing accumulator which supplies the 
needed energy through anoxidative dialysis. In order 
to repeat its action, this acaimulator had to be re- 
built, for which process a supply of heat was in- 
dispensable. The assumjjtion was suggested hereby 
that the required heat may be drawn from all cliemical 
processes employed in the bodjL 

Since glycogen, the principle source of heat, is re- 
.synthetized to the greatest part in the liver, it seemed 
no longer necessary to regard lactic acid as the only 
source of heat. Moreover, recent investigators have 
found that dextrose, needed for muscle action, is 
found in the liver and nowhere else. 

Rcs 3 ’nlhesis represents a fermentative process, as 
does the .splitting of glycogen, and could be assumed 
to take place on an endothermic basis. In restoring 
the consumed heat, all exothermic processes would 
suffice. 

The R. G. T. rule of van t’Hoff is of great im- 
portance in the utilization of heat for muscular action. 
Heat supplied from outside the processes has a special 
significance for all fermentative processes. The rule’s 
validit 3 ’^ rests on the acceleration of molecular move- 
ments and does not depend on any temperature gra- 
dient. Thus the chain processes necessary for muscle 
action are easily realized after tlieir release through 
exothermic processes. Anoxydative splitting provides 
the musclar energy. It originates from the energy used 
for the building up of the worldng substances which 
in last line is supplied by the various combustive ma- 
terials. This e.xplains the isodynamy of the nutrients 
in that supply. For the specific vital processes this sub- 
stitution is not possible, because they are bound to 
definite substances, a part of which like the vitamins 
must be supplied from outside. Since the heat gener- 
^ ated in the combustive processes is available for the 
body, the transformation of the nutrients does not 
necessarily impl 3 r a loss. 

The far reaching general importance of the law of 
isodynamy derives from the fact, that life principally 
consists in work. Naturally the law is not valid for 
the material need and is limited by the waste, resulting 
from the distance in time and space between the 
processes of splitting and resynthesis. 

The assumption, that all physiological actions rest 
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on the cnergA' supply from cliemical accumulators is 
at hand. Yet it is at present not satisfactorily sub- 
stantiatecl because ample glycogen storages are not yet 
demonstrated outside of liver and muscles. But it 
serves well as a working hypothesis. The concept that 
the depots of fats and carbohydrates stand in the cen- 
ter of life and arc not to be regarded merely as dead 
resen'es vras a great help in the autliors’ investigations 
of the insulin problem. — Heinrich Schur. 


McCormick, W. J, : T/ie changing incidence and 
mortality of disease in relation to changed trends in 
nutrition. (Med, Record, Sept., 1947, v. 160; no. 9, 
533-560). 

Statistical data are presented to show the marked 
decline in mortalitj’ and case fatality of many in- 
fectious diseases within the past centuiy'. 

The unifonnity of this decline, in so many dis- 
eases and over such a lengthy period of time, sug- 
gests the operation of some major over-all factor im- 
proving natural resistance, compared witli whidi 
our artificial control measures have plaj-cd a minor 
or supplemental role. The existence of such a factor 
lias been recognized by epidemiologists, but not yet 
identified. 

The author advances die hypothesis that some major 
change in the trend of nutrition offers die most 
likely explanation, and singles out the greatly increased 
consumption of citrus and other fruits rich in vita- 
min-C as the unidentified factor. Correlated statistical 
data show a clo.se jxirallel, in botli time and extent, 
between the development of this nutritional trend and 
tfie mortality decline in infectious diseases. 

The physiological action of vitamin-C is discussed 
in relation to its “anti-infecton" role, and the litera- 
ture relative to the prophylactic and therapeutic use 
of this vitamin in infectious diseases is reviewed. 


Bu.\E5TRUr, A.; Studies of the renal threshold for 
glucose, 11. (Nordisk Med., June 13, 1947, 1348- 
1349). 

In I't severe ca.ses of dialK-lc.s mcllitus the renal 
tltrcshold for glucose (determined as rcalisorhcd glu- 
cir-c) M-as studied from the onset of gl^'cosuria for two 
.and one-lialf to three hours. The threshold proved to 
he fairly con-^tant in the indhadiml case, iudcjKndcnt 
of the rise in blood sugar. During the ftr.^t one-half 
hour of glycostiria, a small rise (26 to 30 mgm. per 


cent) in the threshold was seen, followed by a decrease 
which lowerc-J the threshold after three hours to a 
point below the original threshold. 


MISCELLANEOUS 

Rafskv, Henrv a. and Herzig, Wii.eiam : 
Scleroderma seith oesophageal symptoms. (Gastro- 
enterology, 6:1, 35, Tamiar}-, 1946). 

It is well known today that scleroderma is recog- 
nized as the skin manifestation of a disease which 
affects several systems of the human organism. In 
tile two reported cases, the skeletal, vascular and gas- 
trointestinal systems .showed typical alterations aside 
from the skin changes. The differential diagnosis 
ma}' be confusing and misleading depending upon the 
sighs and symptoms presented at the onset of the 
disease. The first c.isc showed circulatory impairment 
in the hands and feet initiallj- which could have been 
interpreted as Raynaud’s or Buerger’s disease. The 
dysphagia, wliich appeared later on, could lead one 
to suspect the patient had an idiopathic cardiospa.sni, 
a Plummer- Vinson s3'mptom, neoplasm of the esopha- 
gus, a diverticulum or possibly a pcptogeiiic distur- 
bance. The patient finally presented almost simul- 
taneously arthritic and skin diangcs which arc fre- 
quently seen in ostco-rheumatoid artliritis. 

The biopsy showed normal squamous cells. Per- 
liaps the Iiiopsy of tlic atrophic area did not penetrate 
deeply enough. Tlie .x-ray study of the csoplingiis 
showed tliat the lower half was markedly dilated w*ith 
spasm (achalasia) at the cardia. Under the fluoro- 
scopc one could sec the cardia relax after a wliilc and 
the barium enter the stomach. 

The Findings were very similar in the second re- 
ported case. — Franz J. Lust. 


Lii’Scomii, a. and CuANDAi.T., L. A.; Hepatic blood 
floie and glucose output in normal unancsthcticcd dogs. 
(Aim J. Physiol., v. 148; p. 302, 1947). 

Urea nitrogen determinations ware made on the 
uriiK', portal vein blood and hepatic vein blood. The 
blood samples were obtained by the London technique 
of cannulating the hepatic and portal sains. On the 
bases of the urea nitrogens as indicators, the average 
flow of blood in the hepatic vein of the fiisting dog 
was found to be 1.9 liters per kilogram bofly v.aight 
per hour. The hepatic output of glucose during the 
s.amc fx-riod averaged 122 milligrams per kilogram. 
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